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I. — On ascertaining the Density of Liquids; with a Descrip^ 
tion of the Areometer ^ or Hydrometer*. 

WITH h PLATE, 

There are many.circuinsta,hces to be attended to, in ascer- 
taining the density of liquids : whether it be to judge of 
the degree of concentration of an acid^ or a saline solution, 
to Estimate the constituent parts of a spirituous liquor, &c. 
These arts require the use of an instrument called an 
Areometer f or hydrometer ; the management of which does 
not require mucli skill, and the results obtained by it, do 
not need much scientibc knowledge in order to under- 
stand then.. '! 

It is a principle estabHshed in hydrostatics, that;, wheri a 
lody is plunged into a liquid, evei-y part of the immerged 
surface is exposed to pressure, and its unitied efforts are equi* 
valent to ajorce, whose intensity is equal to the weight of the 
fluid displaced, bi|t in a contrary direction to that of the 
weight; that is to say, from below upwards. Thus, on 
the one hand, the weight of the body pressing on the fluid, 
has a tendency to descend; and, on the other, the fluid 
pressing against the body, opposes its passage; and accord- 
ingly as the body penetrates the fluid, by "means of its 
weight, the volume of the displaced liquid augments, and 
the pressure of the liquid increases in proportion ; so thatj 
as the body is lighter than the water, it continually dis- 
places a greater volume of the liquid, until the weight df 
this displaced vdlume becomes equal to its own. 

* From the Dictionnairs Tsthnologique. 
VOL. III. B 



^ On ascertaining the Density of Liquids. 

The forces of the pressure of the body against the fluid, 
and of the fluid against the body, are then equal, and the 
instrument floats. It is on thisf property that the construc- 
tion of all areometers are founded. We judge then of 
the density of any liquor, by the quantity of it displaced by 
the body floating in it; the deeper it sinks, the less 
dense is the fluid. Gasra must be tricen, so to manufacture 
these floating bodies, as to be able to judge, by the part 
-fliianduig above tbelerelof the fluid, of the size of the Tohrme 
immersed, • and so aa to appreciate the smallest vari- 
ations experienced in this veluiwe^ ia the various liquors. 

When workmen arc? employed who cannot read, we 
jnake use of smatt glass sphe:c€^s> hermetically closed, vari- 
ously coloured, and numbered, apd properly loaded with 
tooall leaden shbt : these globes are thrown into the Hquor 
on which they wbulff operate^ and, as according to the 
iprogress of the evaporation, the density of the fluid 
increases!, so these small globes leave the bottom of the 
Vessel, according to the order of th^r specific gravities^ and 
rise to the surface of the fluid. They are thus enabled to 
judge of the progress of the operation, which they consider 
^ brought to maturity^ when the globe^ bearing the parti- 
euhr number or colour,, floats on the liquid. 
^ . This kind of instrument may be useful; but only, when 
w€i have not the means of employing those areometers, 
whose indications isu*e mudi.more exact. 

. The areometer^ or hydrome^er^ has a cylindrical stem, 
NML (see Plate I. fig. 1) ; at the lower part of which is 
a hollow ball, M; and under this is fixed a smaller globe, L, 
containing a ballast of lead' or quicksilver: this ballast 
serves to preserve the rod vertically, or in a fixed equiii- 
Vium. When we plunge this instrument into a liquid, 
the cylindrical rod, NO, being previously engraved and 
jiumbered at convenient distances, we read what number 
is found to be , at the surface of the liquid, and which 
number indicates at what degree the areomeiter stands. 

We may obstruct thi» instrument of metals made hollow 
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and Tery thin, so that it may be specifically lighter flian 
the liquid to be prcyved ; for none can be :used imles!^ they 
float, 80 as to leave some part of their rods standing above 
the level of the Hquids. When it is intended to prove thosie 
acids which attack metab, di^ instrument is constructed of 
glasa blo\rn by the enameller't lamp ; the rod, NO, is then a 
hollow cylinder, into which it inserted a paper besoing tbe 
scale of degrees. These ^iass instruments lufe itt general 
use^ notvrithstand»ig the» HsMity to br^Ak ;* pi^y b^feiitH^ 
th^ cost less/ and also, beeduse' those mttde of nietal be- 
coDie oomparattvely useieas ^mhin they Oite Bt all brtdsed/as 
"vrheii the form or balk of the dreometeif b^tMimes dtanged, 
ttKe* t6H& dlteib Aceordiaagly. 

The^rales feqp marking the Visions 6n the in^truttieiH «Afe 
ejbokfiS^ighf vm&a^ i hxtt, without troubling cist if^^tiets 
iHfiy an eilkiaiieratfon of those whieb* hate been sftoo^Ssivefy 
i^r^piMed,we(s^tonlyAoW0pesik<yfd^ two scales whfKih^ib 
Biodt itai use fiixydiigi^us,i)tokdy,'those of S^aumS and Cartfef . 
: We make a solution c^ 1 5 parts of indrine> sietk by #i^giit, 
in 96 pay bof waforr letting the ^t he dry lutid ^^ni^ fifdiin 
dll fcmigtt)M)diM; ike Waiei» HSf&At be dlsrtSlled,' 6r dt lliWt 
rain^^mHi^, dnd dl » niean t^perflttvan^' We ifiii^ jHiA^ 
th<^ ^e<^iil^ter' whkih W^ Would! gtkdtm&kiU» T^vtte i/fitt^; 
the surface of the Uquid will be foun^ n^r t&iSSte €i^ 6£ 
die eylkidaiaaiL 8tetti^> which place ni^ vamt citfeiEulIy ^lirk ; 
this will be the zero of the scale* Wipe the instruinent, 
Aid plimgv it into the sAHne iMnttofi i its itii: ^^e^sSsH^ ft 
^eater than tliat of water, it will riot sii^ so deep ; oonse- 
qpendy a lon^ part of the r^ wili be out of the lk(tAA : 
mark that part of the ifod stainding at tlie level dif die sur- 
&ce of the solution. No. 16, and divide the space between 
thesci two points into 15 equal parts ; this will be the' 15 
first degrees proper to shew the intermediate densities be- 
tween pure water, and that which contains 15 parts of salt 
in the AOO. , Tbm extend these degrees from the top of this 
rod to the glote of the areorneteJ*, and the gradation is 
finished. 

b2 
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This instrument bears the name of the areometer fof 
salts^ and acids ; because it is used to indicate the different 
densities of saline solutions^ and acid liquors, which are all 
much heavier than water. The numbers on the rod are 
marked across it from top to bottom ; the higher the degree, 
the greater is the density of the liquid proved by it Nitric 
acid sometimes marks 45^ ;• sulphuric acid, 66% &c. We 
will now speak of the areometers for spirits, which are in- 
tended to prove spirituous liquors less dense than water. 

We must dissolve 10 parts of marine salt, by weight, in 
90 of water, carefully, as above directed ; and mark on the 
rod the two points of level in the pure water, and in the 
salt water. This interval must be divided into 10 equal 
parts, which you extend to the top of the rod ; these num- 
. bers mark the depths to which the instrument is plunged in 
liquors less dense than water. The asero will thus be at 
the level of the saline solution, near the body M ; that of 
water will be carried to somewhat above, at No. 1 ,• these 
numbers must he marked across the rod from bottom to top, 
contrarily to those of the areometer for salts \ the higher the 
deg^ree is, the more considerable will be the depth to which 
the instrument sinks, and the less dense the liquid* In 
.alcohol it may be carried to 35 or 40 degrees, and in suU 
phuric ether, to 70. 

We will now proceed to give some directiona as to the 

* Beaumii has also invented another areometeir for salts. He makes tt 
number of saline solutions, each of which indicates its proper levels aa 
follows : 5 parts of salt, and 95 of water, marks the 5th degree ; 10 of salt 
and 90 of water, the 1 0th degree, &c. As, however, water will only dis- 
«olve one-third of its weight of salt, we cannot proceed in this manner far- 
ther than to the ^th degree, which results from 35 parts of salt being 
dissolved in 75 of water. This scale is, it is true, formed of unequal de- 
grees, but which are, however, BufSdently equal in the sfiaces from 5 to 5. 
Such an instrument is evidently proper to shew the combinations of marine 
salt in solution with other bodiesf in water. The arts are served by this 
useful instrument ; it is formed, according to the same method, for nitre, 
soda, potash, &c. and indicates on a slight inspection, what is the weight 
of any one of these salts contained in a given solution ; provided it is 
known what salt it is, and that the areometer has been constructed for this 
particular substance only; for, by this mode of graduation, the instrument 
wTiich is intended for marine salt, will not serve to prove the solutions of 
soda or potash. 
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manner of constructing thes^ instnunentSiand of graduating 
their scales, so as to avoid errors therein* 

1st The rod must be perfectly cylindrical throughout its 
whole length. 

2d. The weight and figure of the uistrument must never 
be liable to change ; so also, every deterioration of its sub- 
stimce must be carefully avoided : care likewise must be 
taken that no dirt may attach itself to it, nor any scratches 
or furrows be made on its surface ; and also, that no air- 
bubbles adhere to it, &c. 

Sd. The liquids^ by wetting the rod, are raised above the 
level of their surfaces by a particular attraction called the 
capillary action, because it is observed to take place in glass 
tubes, whose bores are as small as hairs. Care must then 
be taken in marking the fundamental terms of the scale 
upon the rod, that no mistake be made in taking the height 
to which the liquid is thus raised for its level. This atten- 
tion is uidispensable, since the two terms of zero, and of teri 
or fifteen degrees, serve as regulators to all the subsequent 
divisions ; and this error, if committed, would be continued 
the whole length of the rod ; and thus render very defective 
indeed, those divisions which are the most distant from the 
commencement of the scale ; it is then that in the determi- 
nation of these terms, consists the strcMigest objection 
against the precision of the areometer of Beaiun^^ as we 
shall soon shew. 

4th. We must observe, that the smaller the rod is, in pro- 
portion to the globe, the more sensible is the instrument.. 
Two liquids, whose densities are nearly equal, will thus 
mark their points of level sensibly different ; and, at the 
same time, as the length of the degrees increases, that of 
the rod increases also, so that it will mark the densities 
very irregularly ; this rod is also very liable to break, and 
the vessels into which liquids are placed to be proved, must 
be very deep, to allow the plunging in of the instrument in 
liquors but little dense. These inconveniences have led us 
to preserve that length of scale as a standard^ by which aU 
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ibfi }p9tr^ment^ gf c^xm^rp^ ^t|i^ vegaiated. It i^ opt re- 
quisite^ when onc^ o^ of t^ese stsmdards are made^ to 
|C^9mppSie, in pnier tp gradi^a^ tk^ scale^ saline solutions in 
determined proportions ; the standard may be used fpr 
liquorSy ;vhateyier may be their density^ provided it be 
vitbin tfa|^ Ijimta w^icji the ar^ineter is designed to measure ; 
tl^e degrees of these Ikjuorp ^e known by the sjtandard. 
The ^^txe^fx^ limits ar^ 9|S|;erwar4p pbtain^ t^y inte^ediata 
d^gr^s, ^ w($ s^U h^re^ftjsr explain 

5th. After having prepared the glass instrument, l^^fore 
}pa4ii^g it^ they leave the upper end pf the tube open^ and 
if^tf 9ducp a little quicf^silver, ui^il, by plunging Uie ^reo- 
fneter into the liquor, th^ greater or lesser density of whic^ 
is to be prpy^t^ tl^ l^ye} wiU he found in tb^ one case, at 
tl^at p^ft of tbi^ 9t9m whiok i^ a little aboye th^ globe, and 
in tb^ otl^er, j\^^x tbe ^nd of the stem or tube; fpr, without 
this prec^iition somp pf tbe degre^i» would be }ost, and paxt 
of the rod niight bp rpndpred useless* T^ portion of 
(juicksilver ^oust be ^flp^rwj^rds withdrawn from the globe, 
9nd introduced into t\kQ Ipf^ed reservpir bplow, wbijch re- 
Plains open fpr that pu|*po9ey and which is afterwards shu^ 
\>y cemenf^ sp melted by h^ a^ tp con£pe the quicksilver 
in nearly the ^same vplump* 

6th' Intp the tube tbu^ pp^n at top, they slip a paper, the 
^e of the intencled scale, i^nd mark upon this paper the 
points of level, which give the principal terms of the sc^le. 
Having noted down these indications, tbfsy with4i'aw the 
proyisionary sc^le from t]ie tube ; they Aen copy on ano- 
ther simpar paper, thp distances pf th^ numbers thus pqted; 
the remainder of t^ scale is then easily completed* They 
cut the paper fof thp second scalp to the very same dimen- 
sions as the first, an4 Q?)sp've ^l^Q that it be e:^actly the 
^me weight ^his ii^ then introduced ijf^^o tl» tube instep 
of the other^ and is pps^d in exactly the same place in it 
IIS the former one w^s ; thjs i^ ^^cel^iaed hy the ii^mersioQ 
of the iqiftrum^nt ^«in ix^ th^ $j|me liquidii^. 

7th. They &s^ this sc^le in the tube iritl^ a n:msel of 
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seoling-waxy so that it cannot change its situation ; the tuba 
is then finally closed by the lamp, and the areometer is 
completed. 

When they compose a standard, and they wish it to 
serve for the purpose of subdividing an areometer inten^d 
to point out the densitiea comprised in any given limits, Wq 
must shew how they manage to lessen the errors of the 
cyhodricity of the rod, errors which in these species of il^ 
strutnents, where the degrees are large, may prove very 
prejudicial to the operations. Before closing the ballast* 
bulb, it is charged with a little quicksilver, which is poured 
into it through the stem, till this ballast produces an immei^« 
aion of the instrument in the most dense liquid, deep enough 
to cover the ball, and into the most rarified, until it sinks 
nearly to the top of the stem. They next plunge the]areome^ 
ter into two or three other liquids whose daisities are inters 
mediate, and note those points on the provisionary scale on 
which the indicatory marks of the levels had been previ- 
ously made in the former proofs, and mark corresponding 
degrees upon the standard* 

This done, they dr^iw out the provisionary scal« from tb^ 
tttbe^ and pass the quicksilver from the globe into the bal- 
last reservoir without loss, and secure it as hss been above 
explained* They then transfer to the other paper scaler 
•the intervals ccmiprised between the numbers of the provi- 
sionary sc$le, which had been taken at each level, and then 
laark the dejp^es given by the standard, after whiqh Uiejr 
divide the intervals into any convenient numbc^r of e^iud 
partSr 

Suppose, for example^ that four saline solutions may have 
been thus marked by the stimdard : 

4^-^, 49*, ^ri, 58«|; 

the differences are 34» 4^, d j. $ 

or that therejare 5"^-^ in the first interval, 4^4- in the second, 
stnd J^-l- ^ t^® ^uA : they then divide the first into ^ equal 
parts ; that is to sapf, diey divide the nMiber of millimetres' 
•composiDgtta length, by y y tb^ty dien efliM^ the subdivision 
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by di« assistftnce of the proportional compasses, and the 
same for the other spaces. 

This method lessens the errors of cyluidricity, and 
enables US' to compose hydrometers proper for the determi- 
nation of all the limits of densities, by giving to the degrees 
a length sufficiently great to sub-divide each degree into 
from 8 to 16 parts, without rendering the rod too weak. 
We may conceive, for example, that the sirup of sugar 
cannot be concentrated more than from 34 to 36^ without 
turning to caramel, or without forming a solid mass. The 
hydrometers for sirups, therefore, do not require more than 
from 20 to 36 degrees ; the hydrometers for wine, or the 
must of wine, called also cenometei's, extend only from 10 to 
12** below the level of water, to from 10 to 12® above it ; the 
hydrometers for spirits from 10 to 40® : the galameters, or 
areometers for milk, do not require more than from 10 to 
IS® ; those for ether from 30 to 70®, &c. 

For the uses of commerce the areometer is usually packed 
in a glass or tin case or tube, into which the liquids are to 
be poured for proving. This tube is called the eprouvette ; 
it is requisite that it should have a base or foot at its bot- 
tom, in order that it may stand upright, without requirmg to 
be held in the hand ; the areometer must also float at 
liberty in it, and without touching the sides. When we 
would know the areometric degree of a liquid, it must be 
poured into the eprouvette^ and the instrument be plunged 
into it The liquor ought not entirely to fill the vessel in 
which the immersion is made. Care must be taken to'^ wet 
the rod of the areometer, that its vertical oscillations may be 
free ; it must also be carefully observed that no air-bubbles 
adhere to it when it has become perfectly stationary. They 
observe the number at which it stands ; but it is requisite 
to give the rod a slight vertical movement, in order to be 
quite certain that it always stops at the same point ; and 
thus, the perfect liberty of the movement of the instrument 
in the tube is an indispensable requisite. 

This instniment is so easily used, that it is employed in 
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almost every laboratory: but we must not conceal, that it 
has great defects^ which it is well for us to be upon our 
guard against, and which all arise from the same cause; 
namely, that it is difficult to ascertun the point of level ex- 
actly, so that this kind of indication cannot be very exact* 
This is a great defect, and especially when we would con- 
struct the scale of a standard, for we must necessarily draw 
certain points of division ; and if the artist should be at all 
deceived in taking the exact degrees of density of pure and 
of salt water, (and this error is almost inevitable ;) and as 
he has to carry these intervals many times in succession 
along the rod, the errors accumulate, and the divisions con- 
sequently become more and more defective. This is a 
serious fault, and especially as the workmen who make the 
areometers for salts, knowing that, according to the experi- 
ments of Guyton, the concentrated sulphuric acid should 
•mark 66**, commonly use this liquor to regulate the 66th 
d^ree of their standard, and then consider themselves safe 
in afterwards dividing the space between this level and that 
of water, into 66 equal parts ;— but is this proof acid always 
properly concentrated, and if not, is Guy ton's areometer 
therefore, well contrived ? 

We may be permitted to doubt the exactness of these 
appreciations, when we remark the great diversity of opi- 
nions on the areometric measures. In those degrees which 
are the most distant from zero, the valuations are so uncer- 
tain, that those of the most accredited authors vary from 
each other many degrees; and thus, the specific gravities 
deduced from their experiments, present remarkable diffe- 
rences. Nicholson's, Doctor Ure's, M. Vauquelin's, and 
M. Darcet's tables, given in the Annales de Ckimie, (tome 
LXXVI, p. 263, and tome I, p. 198), present considerable 
discordancies, as we shall point out Thus, then, this 
method of graduating, founded upon making two different 
saline solutions,— besides that it is not the same for the areo- 
meters for salts and for those for spirits, and depends also 
upon an arbitrary convention respecting their natures and 
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proportioDsy — ^has another great inconvenieiicey in leading 
to results which are not comparable ; and particularly when 
they extend to the higher degrees. 

However the indications of Beaum^'s areometer may be 
^fective, yet the facility with which it is used^ and the aim* 
plicity of its constructioi^ renders it extremely useful in 
commerce and the arts; and for those who content than- 
selves with approximations, it may be sufficient to know the 
degree, although it be attended with some uncertainty. It 
has been thought possible to improve this instrument by 
graduating it according to the specific gravities. Brisaon 
and Gasbois plunged it into liquors, the specific gravities of 
which were known, and divided it from 10 to 10^ (the spe- 
cific gravity of water being 1000) ; the niunerical values of 
these specific gravities being marked on the scale, as, for 
example, the 980th degree indicated that the specific grar 
yity of the liquor whose level afforded this point, was 980, 
(see fig. 3). The degrees of this scale were imequal, the 
proofs to obtain them difficult to make accurately, and the 
instrument received serious defects from the hands of the 
maker ; besides which, the price of it was very high. These 
defects were not counterbalanced by any advaptages ; since 
the knowledge of the specific gravities of liquors is not of 
any real utility in the arts, and men of science have much 
more exact means of obtaining that knowledge ; for these 
reasons they have discarded the use of areometers, gra- 
duated according to the specific gravities. M. Clement has 
lately proposed a very simple method for graduating the 
rods ; this process removes some of the defects in their 
construction; but besides the difficulty of making the 
proofs which regulate all the other divisions, J again repeat, 
that, for commerce, it is not requisite to know the specific 
gravities of liquors. ]f or a manufacturer pf spirits to know 
that an alcoholic liquor has a specific gFftyity of 0,864, is of 
no real advantage ; it is indeed important for him to know 
how much water is in this liqi^nr, and he werelj wants a 
UM^ which affovds him thifi r^iiult ; md tbitt table may be 
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a^ readily constructed upon the specific gravities supposed 
to be knowiij as according to the degrees of Beaume's 
hydrometer. There is no reason then to prefer, for the 
purposes of commerce^ either of these scales to the other, 
on this account;. but, as it is much easier to construct 
Beaume's aeale than Brisson's, and the causes of errors in 
the first are less ; for this reason it is always preferred. 

The experiments and calculatioi^s that I have made on 
the theory of the areometer, have led Pie to construct the 
folio ving table, which must be consttked, when we would 
know ^ correspondei^c^ btetiireen the specific gravity of 
any liquid and its degree on Beaum^'s areometer*. 

This table difiers widely from those which have been 
^ven by many scientifijc men, ^nd we shall pot be surprised 
at this difiecence in agreiemenl^ after the reasons which are 
here given. This is not the place to explain the motives I 
have for regarding the following numbers as more exact 
than those composing the ordinary tables. It is, however, 
manifest, that Uiis is in itself of but little importance, and 
that the errors cannot h^ve any very sferipua influence, be- 
cause the use which is ma4e of the specifip gravities, will not 
allow us to reckon oi| approximi^tioBS equa) to thosp indi* 
cated on the instrument. 

♦ The formula ^hich give this correspondence are 

Tajp the areometer lor acict9P=^ ttt; — ^; 

152— rf 

146 
Far the areometer fqr ^writs p =s ^o^ij 

|> is the Qpecifip gravto, a.Q4 <{ tte SSJrefBontog areometnc degree. 
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Table of Correspondence of the Specific Gravities of Lt^uidt, 
with the Degrees of the Areomeler of Beaum4, at 10° of 
R4aumur.* 
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We see by this table that the specific gravities of liquora 
do not vary proportionally to the areometric degrees, nor to 
other -variations attendant on the instrument but it ia suffi- 
cient to be apprised of this fact not to be deceived. Not- 
withstanding, it is of no particular importance, in commerce 
or the arts, to know these proportions; it is the principal 
constituent parts of hquors which are necessary to be 
• Or 55° of Fahrenheit'* thermometer. — Editob. 
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known^ and not their areometric degrees^ or sjpecific gravi- 
ties, which can only be known by experiments properly 
made. for the purpose. 

Cartier's areometer does not greatly differ from that of 
Beaume. The disputes between Beaume and Brisson pro- 
duced, between these two learned men some distressing 
discussions ; and the latter, exercising his influence amongst 
the principal chemists at that period, caused the preference 
to be given to Cartier's areometer. This artist ^^as a work* 
ing goldsmith, whom Beaume had employed to construct 
his hydrometer ;. and for the purpose of doing away a scale 
which they had. determined to reject, Cartieir divided into 
15 equal parts the 16 degrees of Beaume. The chennsts 
declaimed in vain against this plagiarism ; bi|t the power 
of the administration introduced Cartier's instrument mto 
commerce in spite of its well-known defects, and the just 
opposition of the Academician. 

The:basis of the construction of Cartier's areometer was 
so little determined, that, whilst Beaume, No. 10, stood at 
the level of. pure water, that of Cartier marked 10|. The 
fact is positive, and I have often witnessed it in die various 
instruments made according to this rule by Vincent. The 
2M degree is conunon to both the scales of Beaume and 
Cartier ; whilst in another part of the series, 16 degrees of 
Beaume are. only equal to 15 of Cartier; and the 88th 
degree of the one, corresponds to the 37th degree of the 
otiier. In seeking for the motives .of this singular altera- 
tion in the point of departure from the level of water, I have 
been led to believe, that as the brandy of commerce ordina- 
rily marked 22^, it was most convenient to render this term 
common to both scales, as well as that of the level of the 
water. This level of the water is useless in Cartier's areo- 
meter, except in proving alcoholic liquors : the zero of it 
being never marked, because the degrees from zero to 10% 
and even to 14 , are never used, and only serve unnecessa- 
rily to increase the length of the rod, and the depth of the 
eprotivetie, or the immersion made in it. 
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TJiu^i, to ooMtmet a gtaxitted, according to tibe Mtto ef 
Cttflier^ the 92d degree must coincide witbdiatof Beaani^^ 
and we then proceed from this term upwardfl^ attd dmrnwards 
so as to make evefy IS"" of Cartier ^mk !&" of Beaume* 
We therefore ca»Mt constnicl a' stanAstrdt for Cartier's 
areometer witliout the assiiMtfnc^ of tlttt of B^atnn^ ; and it 
k easy to perceive^ <hat^ to ^ mpetf^c6&m of <lie ktter, 
are joined aft tlie uneettaiUfliea attending, thos tnu»tHMdtim. 
hi oi^dfef to coiil]^6se an origiM^ ttsnie ibr ^s^ instrnikieBts^ 
k Is^ i<ei^iske th«t ure hav« 4 standard eonktiru^d on that of 
jftetfuniej A«(^rdi»g t0 tfa^ meAiodf dbaeribed. When ibe 
artis§pii^^;esl%u6]^a«i9(^laa0^of CSuttet, iHUofc are 
^ tmM neai^est? t& tie ordmary dM^kies; aad tKen 
pltstige» fatotiiein dte iMiltruilieHft to be gradinrtEcd, ahd 
£^des ihe s]^<i fejeti»«^n 1^ tw^ lev^ds ihito Khdegifees, 
il4ttioiit paying any regard to the dafecta-fai tbe (grfiiuilricity 
of the rod^ or the changes oi^ temperattti^ More caic^ would 
j^iider ^mim;Ml^miki&eiq^^^ and iA)'m«ch;dxaelness 
4«i no^ KeqoisiCe fof Ih^ ]^]^pid4^ 4f 4oimuerce. ML Fercoz 
has vartoUsD^ali^ eilgili^ <Hi cbppa^, and be chooses^ tiMtt^ 
#h^i^f A^ die^i^eei and spaces are neairett to the q uantii^jr 
vrtiich o^^of ibgi OUi ia^orimient, lie finds it mdut capaUe 
efreec^?^!^ Tile iMtrttttients> <if Richei^s eoMttadiBgaite 
ilniveririfejr dcknowleMlgied tdr b« Tviif good. 
' Sid^CiB»A^4:sMoia4tier v& in gener&kiBe^ it is necessary 
td^sftidy itSTdiUieii with the^pt^poi^i^of alcdtoleontahidd 
in Kny pf (^sed liqu^. The feOowing ttMe^ sii^w$ these 
j^i^opkHlioiisf: 



Tablcof CartUr's Areometer at 1 0* of lt4aumiir. 
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The first column contains the different degrees of Car- 
tier, and the second, their corresponding degrees on the 
scale of Beaume.* 

Fig. 3, shews the correspondence of the various areo- 
mebric scales which are, or have been in use. 

The accurate experiments made in London, by Gilpin, 

* The equation whidi seiiei in convert the degrees C, of Cartier, into thoM 
a of BeaaiBi, ud recijirooU}, is. 16C = 15 B + 22; that which girn the 
■pcciflc gnvltiea, p conti^anitiag to C dcpMt, bf = laaa 4- C ' 
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and which are published in the Philosophical Transactioni 
for the years 1790, and 1794, are worthy the confidence of 
the learned, on account of the care which has been taken in 
making them. These tables have also been given to th^ 
public in a new form, by Atkins, in ** An Essay on the Reh* 
thnbetween the Specific Gravities" in4to, 1803, and it is used 
in Great Britain for the regulating of the Excise duties** 

We have taken the calculations given in the other co- 
lumns of our table from this admirable work. 

The third column shews how many measures of water are 
to be mixed with 100 of alcohol, to produce the liquids 
which correspond with the different degrees of Cartier ; 
the specific gravities of these mixtures are given in the fifth 
column. For example, we see that 100 litres of pure alco* 
hoi, mixed with 69,05 of water, at a mean temperature, 
will produce a brandy which will mark the 22^ of Cartier, 
and which will weigh the 0,9^7th part of an equal volume 
of water. 

We must observe, that the standard alcohol which Gilpin 
used, was of the specific gravity of 0,8276, at 10** of, 
Reaumur ; and that it consequently was not pure. Accord- 
ing to Thompson, this spirit is composed of 100 of piire 
alcohol and 12,36 of water. As this small quantity of 
water is very strongly combined with the alcohol, it requires 
some very delicate chemical processes to separate it ; and 
it has appeared to us, that, for the interests of commerce, it 
is convenient to regai'd this alcohol as pure. Nevertheless, 
it may be requisite sometimes, after all these calculations^ 

* By an Act of Parliament passed iii England on the 22d of July, 181^, 
the Excise duty is levied on spirits and brandy, by reducing them by calcula- , 
tion to the state called proofs proof brandy being as ^^ to an equal volume o 
water, at the temperature of 8°-| Reaumur ; (or 50* of Fahrenheit.) The spe- 
cific gravity then of this liquor is 0,92 3077 ; it is composed of 100 volumes- 
of alcohol, and 67 of water. The Excise duty is nine:teen shillings and six- 
pence per gallon (about twenty-four francs for four litres). By the aid of 
Sykes's hydrometer they ascertain if the strength of the liquors subjected to the 
Excise duties be at proofs and according as they find it above or below proof, 
they add or diminish, by estimation^ the quantity of water necessary to bring 
it to this state. By calculation they find out iheper centage, that is to say, how 
much water in the 100 parts must be added or subtracted from the liquor. It 
i» upon this estimated proportion that the Excise duties are afterwards levied. 
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tp rectify the iiumhers in th^ tlurd column, wd exactly ad- 
mst the quantities of wiater and of pure alcohol (at 0.791® of 
.pecifiegravit,) cont«,e4ia*^quor whose areop«tric £ 
-jgrie is Jcnown. 

. Wiien ^e i^ix wat^r with a^cboly it produces^ chenucaf 
Mt3vm ji^tween dieae liqiHds ; th^re U ^ disengagen^ent of 
he^ and' an ahsoiption. The volunie of the liq^uor h ihesx 
somewhat less than the sum of its constituent parts : thi^ 
contijpactioa is giy^Q i^ the Table^ ,w^r the title of the 
tH|^f^1^e lost. Tbufc ^tth^2^ 9f ,Carti^> tbe 100 parts of 
fdpohol^ Biid 69^ of w^lerj yrj^kii c(X(npose the liquid, in^^ 
%^9tSlLoi^9a9liix^X69S^^^ pwt^i ^ti^ tosay, wo^y 

pr«f^u^ I* voluffie I6i<39. 

fjiji^ last; ^otoon indieat^a bow miioh the liquor varies in 
df gJMW hy A^ efecjs ;<tf twip^^turp. Thus, At the ^2?, 
we perceive that 0^159 indicates, that, for every degree oi 
lieaufnT^r.aJtKwe or below tbe^ |Qth dc^e^ the areometric 
degrejp rises or fidjts to 0,^59 : so that at SSO? of R^mnur, 
Cartie^r's areom^eter shpuVl'mark 1,59 pore, or ^o"*^ ; at 
the fS^ezing point it misled 2I%4, that is to say, t,6 less. 

We find in page 150 of tlie Butletm de Id Society d^EhcoU" 
ragen^tffor ti^e year 1819, the tables of Hervieux on the 
mixtures of water and spirii^ and the v^riation^ of tempis*, 
irature. I am ignorant of the basis which served for th^ir 
foundation ; but it is evident, after those of OSjpin, tfaa^t 
dies^ t^ble$ only give irude approximations. Those of M. 
Df s^b^Hes ( jf.I24of his work, on theAteometer fot Al^a- 
Oes) do not afford more exactness; neither has the 
mitiror any confidence in them himself. Those which we 
gV^e^ f erve to solve, with oertaintv, several problemp usj^efpl 
to tike m^u fapta ye ys of spirits pf wive. We w9I give some 
examples. 

I. How much water should be added to the spirit at 33^ 
to lower it to SO^ ? Near tbesfe two uumbers we find, in the 
table, that to 100 of alcohol, there is 1S,92 and 90,15 of 
i^4^er; the difl^rence of these numbers is 76,,SI^; thus« 
il%9e parts of spirit, at 88% or rather li£,45 (on actouitt 

VOL. III. c 
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of the loss 1,47), of this liquor, should receive 76,23 of water, 
to answer the proposed end. The total volume of the mix- 
ture will not, however, amount to 188,68, of the sum of the 
liquors combined; since at 20*' on 190,15, there is 5,43 of 
loss. The proportion will give 183,29, for the volume re- 
sulting from this operation. By reducing the numbers 
according to this ratio, we may arrive at any other given 

volume. 

« 

In general, the liiglier the degree is raised, the smaller 
is the quantity of water required to lower it. At 35*?, 
S litres and a half of water on 1084^ or t^, reduces it to 34*»; 
whilst, at 19% it requirea 18 litres and a quarter on 204^ ; 
that is to say, about ^-, to lower it one degree. It requires 
proportionially four times more water to reduce it from the 
19th to the 18th, than it did to reduce it from the 35th to 
the 34th degree. 

II. What is the degree obt^ned by mixing 4 volume^ 
of spirit at 30° with 5 at 18"? The calculation follows*. 
At 30° the water contained, is, 23,57, x 4= 94,28 
Atl8° . , . /, . . 122,56, X 5=612,80 



9 707,08 
This sum divided by 9, gives 78,56. 

This operation shews that to 400 and 500 parts of 
alcohol there are 94,28 and 612,80 of water, in all; that; 
in 900 parts of alcohol there are contained 707,08 of water; 
and this sum divided by 9, shews that in 100 of alcohol the 
mixture will contain 78,56 of water ; but the table shews 

* Let Ei E' be the quantities of water contained on 100 of alcohol in the 
liquors at the given degrees, the volumes ar^ shewn b^ the third column of 
the table. If we take V volumes of the 1st and V of the 2d, the mixture 
in 100 of alcohol will contain this quantity of water. 

It only remains to search for, JS" in the table, and to take the corresponding, 
degree. The preceding equation is sufficient, by supposing Vz=:E''^E'\ 
V'^E'^E, These are the volumes of the liquors to be mixed, to answer 
tb« proposed problem. 
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us that tke liquor is then nearly at 21**, since that in 100 
of alcohol, this brandy contains 78,69 of water ; thus the 
answer to the problem is, that the proposed mixture tnust 
be lowered to SI". 

III. In what proportion must we mix the liquors at 30% 
and at 20**, to compose one of 24*^4 ? The three quantt- 
tie& of water to 100 of alcohol, according to these three 
degrees, are respectively 

28,67, 90,15, and 50,16. 
. The differences between the last number and the twd 
others are 26,59 and 39,99, which indicates that we must 
Xin the reversed order) mix 26,6 litres of spirit at 20*, with 
^litres of brandy at 30 (which is very nearly 13 to 20), 
to obtain a liquor at 24*%. 

IV. What is the specific gravity of a mixture of two 
liquors, in given jSroportions, and what loss of volume are 
they subjected to? The second problem gives the degree 
of the- combination, and the table shews the specific gra* 
vity corresponding with this degree ; this is the contrac- 
tion. The specific gravity is 0,9084 at24^4> <^ there 
are 3,81 lost by absorption, in a mixture of 100 of alcohol 
with 50,16 of water; instead then of forming a volume 
equal to 150,16, we have only 146,35. In the preceding 
question the proportion shews that the mixture, instead of 
giving 66,6 litres, produces in reality only 64,9, whose 
specific gravity is 0,9084, thai of the water being 1. 

. y. How mudi should 80 litres of alcoholic liquor at 33^ 
weigh ? The tabl^ givea 0,8598 for the specific gravity, 
that is to say, that our Uquid weighs less then an equal 
volume of water, in the proportion indicated by this num- . 
ber to that of unity. Now 80 litres of water weigh 80 
kilogrammes; this number multiplied by 0,8598 gives 
68,784 ; the 80 litres of spirit weigh then 68 kilogrammes, 
78 decagrammes, or nearly. These several problems are 
frequently used in the operations of the commerce in 
brandy, and they were very difiicult to solve, before our 
tobies were brought into use; for not only were the tables, 

eg 
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wbioh they l^ been aeQU3lQm^d tpcansult^ very defectiiyei; 
but th^y ^id not embrace all the coaditions of the casei; 
and) therefore, could not poEfsibly give all the sohttion^ 
Add to which, that in the sale of alcoholic liquors, where 
they are cpnibeat^ with approximations only, Uie c^Jcula- 
iions become *9(^ch more fuunpk, and require xynly one 
single decimal. 

Liquor merchfints have given to their liquors certain 
denominations, serrmg ajs a rule ;tQ. appreciate the quan- 
tity !of ^ater contained in them* Thus they call that 
Jthrfi€'toifive spirit^ which, by /taftlbg three volumes o£ alcohol 
and a4c&ig to it two vffluaofies of water, formg five voltmiH df 
^randy at 19°, which is ithat usuaHy made for consumption; 
This brandy at 19^ bears a crown'of Jbtlbbles at its isnirikoe^ 
when briskLy' agitated; tb^yaay that it iedds well, and 
from dris it takes ithe name of Dutch Prhof. 

By the same rule ^B^hree-'to^seven spirit contains seven 
measure instead of three, bX il9^, by adding 4 mea^uires of 
water to 3 of spirit : th^ ^&ra&>/o-iM; .produces six histead 
of tkreey or a double volume of itpirit at 33^ ; that is to nsay, 
that two equal volumes of water a;nd spirit at 33^ ibrm 
brandy at \9*, xxs' Dutch proof; the tkree-Ui-seven in at 
34, anydfioon*. . 

Lpi aQ these problems we ^have.supposed that the temper 
rature vas at 10° of Reaumur ; if it were not so, it was ne- 
cessary to heat or cool die liquor tilji it arrived at this degree, 
or at Jeaat, to regulate it by calculation. Thisr ealculatnon 
i3 founded upon the last cdlumq of our table. For example, 

• The rights of entry within the barriers of Paris, were regulated (in 1822) 

on the following basis. They only dtstisguivh three kiii<h of akoboliel&|ao#flr. 

f^ ' c 
Below 22*^, the brandy is called simple^ the hectolitre pays - 47 50 

From 22^ to 27 ''i, tlie bmndy is called double, and the h«cUi- 

litre pays - - - - •> - 78 10 

From 28 *> and upwards, the liquor is termed spirit y and pays - 21 00 

These customs are so disprc^qrtioilite \o the quantity of water contained in 
the liquors, that the merchants, fully alite to their own interests, only bring 
to the revenue those on which ^e Customs fall least disadvantageously. They 
seldom bring to Paris brandy at 22? or ^S^^.nor at 18^, 190, or 909. From 
this results the frequent necessity of mixing water wUh the li^oi;^ of too high 
degrees, or combine those which are too weak with the stronger, $• as to pro- 
duct some at 210^. 
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if the temperature be at 24% that is, at 14® above the mean 
term, and that a liqcior marks on CartierV areometer 2Q% 
we perdeive that fpt each degree of Reaumur (towards 
18 degrees) the degree of Cartier varies as 0,130, calculating 
from the mean temperature: our 14** of difference produces 
then an elevation of I%62; that is to say, that if the given 
liquor be cooled to the mean term, it will only mark i8**2 
on the areometer, instead of 20®. 

The i^eductions of temperature a'rfe, as we perceive, of too 
great importance to be neglected ; this effect is equivalent 
in our example to Combining tl $,60 of water, instead of 
9015 with 100 of alcohol, and gives 28,45 more of water in 
the one case than in the other ; or reduces the volumes by 
the contraction, in the one to 212,42, and in the other to 
184, t2: it is easy to Appreciate the consequences of this 
approstimation. 

Such problems as require the reduction o:f temperature, 
frequently presenting tbemfselves in commerce, and as an 
approximation is sufflcienii, we have given (in fig. 4) a means 
of obtaining the^vanatioti without calculating it, with suffi- 
cient exactness to selrve aH ordinary purposes. Thi^ figure 
is the result of calctdationi^ made according to the rinle 
which we have given for all the degrees of heat aftd den- 
sity. We consult fliat fine in which is found the degree of 
Cartier, whkh the proposed Kquor marks ; and in the same 
horizontal line, we count the points which are there found, 
eompflsing the columns where we find the temperature. 
Skdh paint designates a qiimtet ^fan areoinetric degrecy which 
hiust be added or subtracted, as indicated by* t&e instru- 
In^itt ; and according as the thermometer of Reaimiur is 
iXiove or below 10^. 

For example, at 20** of Cartier, and 24" Reaumur, the 
'^ht points which we find on the plate near to the colimdn 
of 14*, shews, that in proceeding from 10" of t^perature 
1^ 24"> the liquor has gained two degrees, atid that it should 
"only'bo estimated at 18**. 
^ it remains now for us to speak of an ariSomeler frequently 
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employed in mineralogy. The density of disorganized 
matters^ is one of their most constant properties ; and when 
this density is given, they deduce from it one of the cha- 
racteristics necessary to ascertain the substance, and^ 
finally, its properties and principal constituent parts. Fah- 
renheit's areometer, improved successively by Deparcieux, 
M. Charles, and Nicholson, is used to find the specific gra* 
vities of bodies. It generally consists of a large light and 
hollow body, M, (fig.2), surmoimted by a tube, qp, and hav- 
ing a ballast-holder^ L, below. The tube is formed of 
metal, is very slender, and is surmounted by a thin metal 
capsule. Different weights may be put into this capsule, 
so as to bring the mark, O, on the stem of the instrument, 
to the level of the surface of the liquid, whilst the body 
floats freely in it. The slenderness of this rod renders the 
instrument moveable with the least additional weight. The 
il^e of this arrangement is as follows : 

The specific gravity of any substance is found by first 
weighing it in the air, and then plunging it into water, then 
dividing its weight in the air by the loss of weight sustained 
in the liquid. This loss is the weight of a voliune of water 
equal to that of the body. The quotient is the number 
sought Nicholson's areometer serves to find these two 
weights with facility and precision. After having caused 
its stem to^ink to the mark, O, when plunged into distilled 
water, by putting appropriate weights into the capsule, N; 
we place the proposed body in the same capsule, and with- 
draw the weights, until the point, O, has again attained the 
same level ; it is then evident, that the weights withdrawn 
are equal to the weight of the body when weighed in the 
air, since they exert the same pressure as that on the fluid. 
We take then the areometer out of the water, and remove 
the body from the upper capsule, N, and place it in the 
cistern, L, which is below* and which served to ballast the 
instrument In this state we again immerse the instrument; 
and, as the pressure of the fluid upoii the body plunged into 
it^ diminishes its weight, other weights must be put into the 
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tcapsu1e> Ny to bring the mark^ O, to the same level as be- 
fore. These new. weights which we are obliged to add, are 
the loss which the body sustains ,by the pressure of the 
fli^id, or the weight of the volume of water thereby dis- 
placed. Thus we .find by these proofs, on the one hand, 
the weight of the body, and on the other, that of the volume 
of water displaced by it. The first of these weights being 
divided by the second, we have for quotient the specific 
gravity required. 

When the body is lighter than water, it is so fixed in the 
lower vessel, as to be subjected to the action of the liquid, 
without quitting the areometer, to rise to the surface. If 
the substance be soluble in water^ the experiment is made 
in oil, alcohol, or a saturated water ; and we find the pro- 
portion of the specific gravity of the body to that of the 
liquid; and, finally, multiply this proportion by the weight 
of the last compared to that water. 

In order to obtain the specific gravity of a liquid, by the 
aid of Nicholson's areometer, we begin by finding its total 
weight, including the ballast, and the cisterns ; this weight 
is generally engraved upon the instrument, and serves con- 
stantly for all liquors. We plunge the areometer first into 
water, and then into the liquid intended to be proved, being 
particularly careful to cause the mark, O, to rise to the same 
level in both cases. The weight placed in the cistern, 
added to that of the instrument, are equal to the weight of 
the displaced fluid, whose volume is the same in both 
proofs. Thus these weights are precisely those of the two 
equal volumes, the one of liquid, and the other of water. 
The quotient of the first divided by the second, is the spe* 
cific gravity required. 

If, for example, the areometer weighs 45 grammes, and 
we have added 5,19 and 11,54, to bring the mark, O, to the 
same level in an alcoholic liquor and in water ; by adding 
45 to these two numbers, we have 50,19, and 56,54 for the 
weights of the two equal volumes of liquids. The qudtitnt 

~rj or 0,8877, ia the specific gravity of the liquor prbt^ 
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po^^ tb ht tried ; and! wfaich^coMl^enflyy (s^ the Table 
iri p. 16), ndarkilSS^ 6nCartiet> areometer, and iflf composed 
of the pr6porti<M&s of 100 of aleohol to 81,67 of i^iMr. 

Fr. 

" i' "■ ' I " ■!'■■' ' ' ■ ■ ■ -^ 

Ih-^On W£8T0abth's Hydraulic Machine, or Pres^ 
sure ilngine; as describei hy the late celebrated Mr, 
Smeaton, F.E.S^. ' 

Vrrii TWO FLATESI 

l)f the year 1769, a bounty of Rfty Guineas n^as voted to 
Ifitr. Westgarth, for hjs inveritioh jof an Htydfanlic Ma- 
chine, which wa$ then stronjgly recommenced by Mr. 
Smeatoh, as witf Be seen by his Letter, dated April ^, in 
didt year, 

, If r. Smeaitoh having obBged the Sbeiefy with a full 
description and correct drawing of all the parts, the whole 
ip subhiitt^d to public ih8]|^cii6n, as likely to prove o]f very 
e(ih8i(£6]*able advantage in mbiny situations^ particularly 
ibttong the mines iii vanous counties in these kingdomsi^, 

* Ttlife Sbciefy, fully sensible of the merits of Mr, Smeai- 
tbn*s account, voted him tbeir thaiika, and a SUver Medal, 
Ibt A^ particular care he had taken iii the description of 
Mr. Westgarth'a lAachine, and for the attention he has( 
^^wn' to l^cv views of the Society in this ihstaiice. 



The Eepteseniation of JopN Smbatof, Engineer^ x:Qncer«ng 
. fibr HvBRAULic EiwuNE, btpcnted by Mr. ^mLi^ 

WsstOAira, o/Cokcleugh, in the county of t^tkumber' 

land, for raising Water by Water. . 

Mr. Smeaton begs leave to advertise his fifiends ind 
ic^uaintance, to well as all Aose who are dcsirotis of pro- 

• From VoL V. of Uie Tr«i«actioii8 of the Society for the Encouwgement 
of Arts, Manufacturei and Coitoinerce. 

t TbMe vitiflhNitkhis h»w, in e fre4t QiQMurt, been r? dlxt*^ ww»l of 
these valuable engines having been erected in Cornwall and other places, 

vvberc they are in wntinual uie. One was also tatdy madt by ^« George 

Mainwanng, 
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xhd&alg i!b^ fiucc^ite ift g66d inecKratiical invehtiorts, tJbitt #tef;f 
i^iH find fBe cbgin^/ Aie mode) pf ^ich wilt fie ^il^ibfC^'d 
by Mr. Wes^riS^t^i id be Mghly wotthy of fhiett 'atteAttdli 
al^ tega^d ; being iti l&d 6p\tAbii one of the greateisi strot^^ 
of aft lit (he bydratrttc W^y, tfrat fi£U3 aijfpeared ^inb^ itt^ 
iiiVetiljdn of the fire^h^e. TMs m^hi^ie 19 louM^ dtt 
€fne 6f &^ most simple pr&ictpleis of staticis, Vt^ iltk^i <ft tA 
bearer cohittitt 6i watef pfei^tng u{>, or rdsting a^ lightipj^ ; 
a^ ide!^ ^fcbt tfadugb pf op6rtioRfti^ of>Viou^> as it is sitltit- 
jAe, arid therefore far frdm n^V» faa^iiij^ been adopted by 
se^^dral emiQent utec^atme^; ye<! It h^ Wen reserved tid" 
Mi^. 'Wedl^airth to fefm the proper exp^dienttf, lUid ob>iftl0r 
dme difficulties >lncli Attended the pr^cticitl execution of 
mi/fSbm^i mtende^ to W6rk oh thl^ pfii]itiple ; &xA ^Mc^ 
contrivahces tfre (as to my knowledge) not only new 1^ 
pteuKar to Mt. Westgarth^ btityi^bich alone have contfi- 
boited to itB succesa; and Aetefbre; though the whole cotfr* 
ppMlion dependant thef eon is highly deserving a ptttentj <!»# 
€»coltiflive pfxtilegei yel Mr. We^tgarth choo$hig rather to' 
exhibit and communicate his invention to the publiCy seeJtt^ 
for«tfiat very reason, the more highly deserting a^rewsrd 
from the patrons and* encoufagefs of art; and the moxQ 
*i^fthy of j>r6per ootice, as be has not been hasty in com*'' 
municAting his uiventioh until the value thereof has fully 
ai^^edi by^ a number of eiigiheiS^ btdlt at large, and appli^ 
to real use. 

' Independent of the vartous draughts, expetunents, and 
^a&sji oh mbif^i which, as^ I am infoMed, Bfr. West^aft£f 
bttd i» hlmid foor years pifor to hist ^tempting a machine iu 
krge} I hali: the j^leasureof seeing the flriit coihplefe huir 
cfadne <rf this Idhd at work, for dr^Mhg of unwatefihg a 
hsA mine^ belongmg to Sii^ 'Wdter Blackett, a^ Cole- 



^ f *n% "vi\ V" n i 1 1 1 B ill iBii 



IjUuiwaring, Es^n^er^^f ^UMmlHtii>4br some Bli]in*iWd^»iM'th« north «# 
EnglmadC and which answ«red completvlj, h« having had occMOii wnJj to 
Hiereitodiatize of the wat^r-^wayr ftf AevftWes: apd fo'add 8U(itiouier im- 

SOveiBents>-*^f(ar im%wc% tmnfPHI^^t 4ie ^pvinpi dt^ Mtt&ea/nuiliiii^ a 
tfkreni nioveinent for the sliding valve, ^c— -ae the pr«Knt» experience 
QiggktedUi- JSmvoat . 
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cleugh, aforesaid, in the summer of the year 1765; since 
which time that machine has been shewn to all those who 
had the curiosity to see it. He has now erected four 
others in the different mines in that neighbourhood, one of 
which I have seen, and all attended with equal success, as 
I have great reason to believe, not only from the nature of 
the construction, but from the reports of those for whom 
they have been erected. This machine is not only pecu- 
liarly adapted to the raisi^ig of water by water, for draining , 
of mines, but the same principle can readily be extended 
to the raising of water for supplying towns, gentlemen's 
houses, &c. and imiversally for raising water from any 
4epth, wherever a fall of water can be procured ; and par- 
ticularly in those cases where the fall is great ; that is, 
where it exceeds thirty or forty feet, it will, in my opinion, . 
not only exceed all other known machines in effect, but in 
simplicity ; and that whether the quantity of water to be 
applied is great or small. 1 therefore think this machine 
is not only very curious in itself, but will be of great advan- > 
tage to the pubUc. 

Jutthorpe,Jpril^9i 1769. J. SmEATON. 



Description of the Statical Hydraulic Engine, invented 
and made by the late Mr. William Westgarth, ofCole- 
cleugh, in the county of Northumberland, by J. Smea- 
TON, F. R. S. 

The first of these Engines was completed by Mr. West- 
garth, for the use of draining or unwatering a lead mine, at 
Colecleugh, belonging to the late Sir Walter Blackett, 
Bart whose principal agent he was for that, and the rest of 
his mines in that neighbourhood. It was first set to work 
in the year 1765, and was at once attended with complete 
success ; and I believe continues a working engine at this 
day. Inconsequence hereof, he was called upon by the 
miners of the neighbouringmanor of Alston-moor, belong- 
ing to Greenwich Hospital, to construct machines of the 
same kind, in such situations as seemed eligible ; and three 
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or four more of the same sort^ were also made with success 
in the course of three or four years, which induced Mr. 
Westgarth to think of applying for a patent for the exclu- 
sire privilege of using this invention; but previous thereto 
he was pleased to advise with, me concerning it, being at 
that time frequently in those parts of the country, as an 
Agent of Greenwich Hospital. 

Much as I admired the ingenuity of Mr. Westgarth's 
invention, I dissuaded him from the thoughts of a patent ; 
as it would take a length of time to be sufficiently known* 
and the number of cases in which it could be properly 
applied were not sufficient to be likely to afford such a 
number of premiums as might defray the expense of a 
patent, with a prospect of advantage to himself and family. 
I therefore recommended it to him, as the Society for the 
Encouragement of Arts, Manufactures, and Commerce, 
were, by handsome premiums and bounties, encouragers of 
all useful inventions and improvements, to commimicate 
his invention to them, that it might be made public ; in 
confidence that he would obtain a bounty for the same, of 
such value as to the Society should seem meet : and in con- 
sequence hereof, I gave him a representation of the utility 
of his invention, with which, in the year 1769, he applied to 
the said Society, and obtidned a bounty, upon condition 
he delivered to the Society a working model, and a draught, 
shewing the construction of the Engine ; but as the death 
of Mr. Westgarth, which happened not long after, pre- 
vented the usefulness of the Machine, from being so suc- 
cessfully spread, as it otherwise doubtless would have been; 
and as some of the most essential parts of the Machine, can- 
not be seen in the model, withoutits being taken to pieces; 
ajid the drawing not being accompanied with anyUteral 
explanation, nor the detail of it sufficiently made out— ^ 
at the request of the [Society, I have now supplied thos^ 
defects, that it may be published in such a manner, that the 
utility of it may be seen ; and the means of making and 
applying it in a proper situation, explsuned. 
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/ The hydraulic engine, ibe mo^ in t»e in (ihe mines, h 
vtAgpAy called the Bdb-gm^ and from the simplicity and 
easy appficalion tfi^reof to the situations and purposes of 
tiSMU, has beeii in use amongst them beyond tlie readi' of 
any traces conc^mm^ itar ori^ : it consists of a i^ater- 
^eel, most ebmmoiily ovextefaqt ; a single eraidb or winch 
i(t one or at both ends of the aids H occasion niay require, 
f^tAe application of one oi^ tw6 tialances, for the working 
bf one or tWo pomps. Nothing tnxt be more commodious 
in mountainonisr cduntif^s, when there is t>ften great plenty 
ti£M, and not an abundance of water. 

Hiere i^, however, alimitafion to titeeattent of thense of 
ttJB maclmie : for, when for the sake of making tSie best 
1186 of a smaS quantity of water, it would require the 
water-wheels to exceed fortiy feet in diameter, ot height, 
ften they become i^o heavy, unwieldy,* aM expensive, as 
oil Aese accounts to be IneBgAf e ; and t&ey rarely exceed 
fifty feet*. Where therefore a ridi nrnie, a necessity of 
.power, and a srcarcity of water concur ; in former times, 
Uefbre tfi^ tcse <>t fli^e^ngmes, they frequently placed 
Water-n^heek 6f a Ihoderate size on^ above andther ; taking 
tireir water ih succession, and ulniting flieit powers in one ; 
febitm l9Eib Wb,% wh^ more flian two or tStree whedd'are 
tieces^sary, die machhte' siilf becomes^ unwieMy and expen- 
srvet. It wad therefore tf desideratum; by way 6f srnpple- 
Bient to tihe wateiswheet, to ha^e a niachihe on such a con- 
irtmction that would take in an uidimited perpendiciilar 



Icnr MW vfiiM id Cohiw«ll, tmd forty-ei|^f«et dRaiQeter; 
tlMlai^est I ev«r constructed is forty-seven feet. 

' f Wbenr IifiArfifsthi ConifWalVftitiicyenr iffff, IwaAtbeMMld of af«- 
pmM £nfbi«a iJtuA h«d beeh worked in thd aftenory of tlu>se alive^ bwt of 
which, n'o tracer were remaining : it was called the I'ower. Engine : and con- 
tfirt as well afr I rerteniber, d# fen water- whecAi, of. twenty ^et dkmeter, 
jaoB abpve maot^^; s^ (hatr U re^^ed n buil^inff bi the JEbrm of a to^ev to 
contain tfieip. Eveiy water-wheel, being furnished with its proper crahks, 
they were all .bi^it^'m'Aelreffi^rii by. two^ spears comM^n foaUT, wfaS^ukir 
^mAfely 4oted upon, .two l^iunps. ' I saw uj^self* on that jouvneyt tw» w^telr- 
.woeels, one under, andl talcing its water from tfa^ other, which (if I rightly, re- 
^nlaiG^r) wen^forfy-Sve feet ISutmelieli <acb i eaiiii working by a single crank, 
a 'si|glepunip which lifted the water to each other. What an^^pea&euHght 

' iifcre 



^, ^ijth ally qu«itily df wfHist hywevet gtaat of tfiifdl*: 
and efforts b«ve not keen vaating to ^duce i^ aCatieiit 
machine, whereby a beqiner cdmrin of .^ater n^^ crrer- 
come and raise a lighter ; but the means of eonitmcting a 
«lide?cock, or valye» whereby the ^ressiire of^tfae ac^og 
Goiamn migbtbe aUteroately left at liberty to aot^ and ks 
action fiusfi^detd, j^^U>Ao it9:btisinete wAwA toomudi 
^ricj&m, or wear in c$onseiq|pmQeaf it> was left to tbeiniwiH' 
tion of Mr. William Westgartb, who happSIy c^ncdmg 
tibhe idea Qf qcwftru^tieg a sUdiif^ vajve in the fomif 0f a 
cylinder, the action of a column of water upon its e^ctenwl 
9u)*faCe bein^,€iq^al:fdi rouiid, w^d ha^e no tendency to 
4i^e it towards this fo^e or th^ : and in this particular tbt 
peculiar vtmnk of M^ ii;»rex^oii eomists. 
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Hate II) is 4^ reduotim of Mr. Westgarth*s drawipg^ 
irhioh.accomipaiiied ins model;. it is thcsrefere not to be 
considered as a design for an engine hi real service; but 
tl|e model' being made to a sice sufficient to wmrk, it will be 
equally ccnnprehended by the intelligent artist boW it is t0 
be appli^d^ as if it was a drawing of an engine at k^ ge. 
: AB, is a. woiking barrel, whi^, for the 3ake of distine- 

tion, W6 will call the working cylmiler. . . 

f . p • • • . • ■ 

IMRH )itf!B item AToiMUhaitlMy been ■cgnainted ^tfa Mr. Wtttgarth'fcoA-' 
yyctipp I, for.besi^the apeiuie of marAingiy, ihix ofcittting out, andmi^ 
l^nMngths ground Rtf fhe ckse or cavitf, wherein these wheels worked/being 
iMh vuifler groimd, wfil be stten bf tbe ezperkfiad'lIlBaf^ t6lia»e baen~iK» 
tmaQ Biatti^. ■ 

"* Abouf (ber^nti^ years Ago, I. erected an engine uppn Mr. Wc»tearth*t 
pnBci^U^T<pin^ Newsam, the seat of the Aigl^tHommraMe ho/tdVhcidiSi 
^ Irwin, in .YorlubjjVr fv Hning the hpUfe^inai wafei;, firoc* an tfligiblfl tpHfif •' 
HbeperpendioBliar diescent of 3ie w^r made use oC as a power, was sitty- 
mnmUii i' atid^he ngMoHhy expended at each ttrcdiLe of the engine, Miig 
qdI/ a.9iii|de. pint, ahpwr how smU ■» quantity of water .may- be usefuUj .^* 
piteyed in 3iis mode of cons^ction. — IVs igagine delivers also a pint pf wa- 
tir atefoh iirokelniD tbereser^ af the boose, which is elevated ahoTai tife 
•pring, nearly hal/the perpendicular that the acting water descends : the disH 
tance bein^ about tw^ hundred and &tty ^ards : and as it if ill go sij^tcyn 
Stroked ^r i&liriutei'the water delivered amounts to eight barrels ibf^'maa- 
sure, or fifty-five hogsheads per twenty-four hours. 
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: Ci denoleg a bucket or pi^;on, without perforation*; being 
leathered upwards, so as to prevent the water of a column 
resting upon it, from descending, without the descent of 
the piston itself. ; 

CD, represents a column of water resting upon the pis- 
ton, of any perpendicular height that is required, or that 
the situation admits of; being held in by the different 
lengths of pump-trees that are placed above the working 
cyHhder ; at the top of which is 

EF, a cistern for receiving water from the supply or 

source. 

Now Suppose for a moment, that the working cylinder 
was open at the bottom, thiat the piston supported by its rod 
or spear was suspended by a proper chain upon the arch 
head, G, of 

GH, the working beam, from whose end, H, by a similar 
i^aiO) the spear, HI^ descends down to I, which denotes the 
bucket of an engine-pump, with valyea on falls, opening 
upwards, as in common. 

KLydeXiotes the working barrel of a common engine-pump, 
which; is placed within the pressure of the atmosphere, 
abo.ve the bottom of the mine or shaft; with ais many lengths 
of pump-trees upon it as will bring it up to ihe level of the 
drain or sough, by .which the Water of the mine is to be 
discharged. The trough, MN, is supposed to discharge 
the water from the pump into the cistern, O, placed at that 
level. Now it is evident by the construction, that if the 
column of water, CD, is of a greater hydrostatical weight 
than that in the column of the ,pump, the heavier column 
will overcome the lighter; and the coiumn,CD, by descend- 
ing, will raise the column of water in the pump, and dis- 
charge it into the cistern, O: and the piston, C, will continue 
descending, until, to prevent its getting below the working 
cylinder, the arch head, G, is stopped by its pin at a; and 

* A small hole througfi it, with a bit of leather upou it as a valve, was used 
by way of giving an occasiomal passage to the air from below upward. 
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in this position the machine must ever remain ; without the 
intervention of art. 

If instead of the working cylinder being open^ as first 
supposed, it is connected with the pipes, b, d, e, f, which, 
for the present moment, may be supposed all open; then, if 
the several cavities under the piston be supposed filled 
with water, this water, having fi:ee passage out at f, will 
not impede the descent of the piston, but discharging itself 
at f ; rise up at the cistern, O, until it runs over at the dis- 
charging place, g ; and there rims o£Pinto the sough, along 
with the water discharged from the pump. The piston 
win nevertheless remain in the same position wherein We 
before left it. 

Suppose V, to be a cylindrical valve, made to slide tip 
imd down upon the outside of another hollow cylinder; 
and that by means of square holes through the same, as 
represented under the valve, V, the water communicates 
freely from the pipe, d, to the pipe, e ; then, there will be 
nothing to hinder the effect I have just described. But if 
we suppose that the valve, V, is slided down, so as to cover 
fliose holes, and at the same time another set are opened 
above the sliding valve, perfectly similar to the former ; 
but that there is a diaphragm or stop in the bore of the 
inner cylinder, betwixt those two «etd of holes ; so that 
there is no communication for the water from the upper to 
the lower part of that cylinder; then, if there is by thid 
means, a communication opened between the pipe, d, and the 
pipe, h, through the upper set of holes ; and also an open 
communication firom the pipe, h, through the pipe, i, to the 
pump-tree at k ; if the weight of the spear, HI, is heavier 
than that of G C, and suflSciently so to overcome the fnc- 
tion of the piston, bucket, &c. there will then be nothing 
to hinder the bucket from ascending ; because the weight of 
the whole column, DCb, is supported and stopped from' 
flowing out through the lower set of holes by the valve, V, 
which now covers them : and there being nothing therefore 
to hinder the water displaced by the ascent of the piston. 
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from iMkiipg Ub .|Kfiy i^ogressiyely fir om the pump-tree9 At k^ 
through i, h, d, and b ; and so filling up the space le&b^ 
l|id.pi$toii^; U will .i^ontiEUie risuig, until, Uf y^ye^t tl^e pis- 
pi^H g^lt^g o\kt at the top of ibe working cylinder, th^ 
firqh k^a^f fit t$ stopped iq)09 the spxipg fiame by its pin at 
K ; And here figain it^pooic^ remaip ,ui^til. a new piodifica^oo 
Hf Al^^piMiPi^kes i4ace. j(t is obyiou^ thfit if the valye^ V^ 
U iUd ,up a^M^ U^ tb0 intua&q^ llie /figoi^e represents i^ 
AW:|be qoliiwif DGb, pig^in prepondpr^ijg, will,n^ a 
imiht ^tlij^kif^ |iU# 90 on tqiks qyfdMs. . 

It j^ OOV pi:ajj]|e^ to eii^ter ji^ ^jnoi^ p^ticul^ isxpl^naf 
tiw irf.1Jte<^tt^Acal y^yej ^d fip Jijfr; ^qstgai:th ka? 
given no enlarged drawing thereof, I have end|eafi^x)u^ed %^ 
l^pljr 4hj|3 by ijfhat i? coi^aiflBd p, f\gf^ JXU yhi^in 
]Fiig4 } vQpc^c^ ,the ^t^i, a,»i^^ig, ^ ^ P''??^ ^^S^n 
Ae letlQra rt fc^i^g ^o .t^e f£^e things i^ ^!^ 
r ASi PAf >i«3?«ei9eB^ta t^ .J^c^op of Jj^e gliding y^y^ 
mi^^NpV^ Plate j[I^ being ^ i^iollp^ cyfiijd^r, tmlji 
1^9^ m Hl^e ^msi^^j and opeiji *tj^th cpOa , 

f!^t)¥^* is f^ an hoBpy cJ^inder^ whpse jM^rM sur-i 
finsf i{i truly iMirni^ midwroui^t ; 39 tljat the vi^ve 9[iax 
juat.ritde jel^iljr ^pfflilti ^nlU^ut jstu^ing in mf p$urt. . 
' ;€», D&.^dJ^Qj Fft *w .Wp ^lu^.past in |I^ 
SQHd upqu ^adi'j^qf t^ hat^mat -f^^^^^fi ^^M? ^ ffi 
I6aiifty^ade irfitWQ J^€^?y fp? the ;w)j^ o^^thjg tjbe 
•Ktei^l to^^d^r up^n \t } ^^ach p^e^ W^{^ ilp .own hot- 
tQ)b: AhQ*0 9^ iofffti ,<«S^^^?r by sci^wfj^ V}^^ F^S? ^^'^ 
tbin lertWj. ox oiled i^ehjj:!^ - - . 

HI; is ,the bc^^m of the pftrtof t% cyUndier> ^H^ ; ,^1^ 
KLMN^ i^ it^ bptto^i pf the pfwt of tli^ , cylinde^^ 
CKLMND, kaving a groove ipi^d the )cy}in^er^ fV^. 
section is iOP: and those bot^oopts ^prrn the acf^id d^9i*- 
phragm, arstapy hyj\mhf3i ^pfijippjnu/vcatif n of Vjat^v 
between tlie Upper cavity of th^.cylinder imd the ]ow^s ia 
cut ofl^ from the lower. 

OQQ9 ahewthe plades of dlree Qf the four-square qpc^ 
Uigs, t]iat are pierced through the side^ pf tj^e vpper .ca;vit;y^ 
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bf the internal cylinder, and which, in- this position of tbe 
cylindrical valve are covered thereby. - 

RRRy shew the places of three of the four square open* 
ings, pierced through the side of. the lower cavity ; and in 
tiiis position of the valve are shewn as open. 

ST, shews an iron bar, affixed to the valve, and working 
dirough two slits cut through the underpart of the.interior 
aylinder, as, VW, VW; this bar being laid hold of at the 
hole, X, by an upright bar connected therewith, and its 
lower end with the lever, marked 1 m, in Plate II, it is 
manifest how the motion of the valve^ V ^ is managed by the 
rod attached to the lever, 1 m, whose end, m, coming out 
into the water of the open cistern, and being there laid 
hold of by the upright rod, the motion of the yalve up aiid 
down can be communicated from the common tumUing- 
geer, as used in the fire-engine; and the valve is made to 
epen one.set of holes, and shut the other alternately, at the 
^end of each stroke of the engine, by means of the plug- 
ficame, PQ, dependant from the little arch R, upon the 
working beam, in the same way as in the fire-engine, which 
is distindtly shewn by the figure itself. 

In considering the particular construction of the valve, 
Plate III. it is taken for granted that the joint between 
the cylindrical valve, and the inside cylinder upon which it 
dides, is perfectly water-tight, notwithstanding its sliding 
motion ; for if we suppose it not perfectly so, then the 
water acting through the holes, QQQ, and percolating 
through the crevice between the cylinders, will in efiect 
opeUtd partial communication between the upper cavity 
and the lower ; and Consequently, whatever this quantity is, 
.w3i be a constant wastb of water, from the source to the 
cbtem, O, ' without diitilg any work : and though superior 
artists might possibly droct such a movement, yet it is not 
to be expected from the sort of workmen usually employed 
about hydraulic eng^es in mines; and even if efiected, «i 
liie continual wear of the parts Would render the cavity of 
the vidve larget/^d the internal cylinder less }wi1 

VOI^ III. D 
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9ome principle of accommodation to the rigidity of the 
materials, if delivered water-tight out of the artificer s 
hands, they could not be expected long to remain so, after 
being in u$e. Such a princii^e of accommodation, Mr. 
Westgarth's ingenuity and sagacity provided, and intro- 
duced in the following manner. 

The groove, OP, is shewn to contain the section of a 
leathern strap, a b ; such leather as bridle-reins are made 
^i$ fit for this purpose : a piece is cut, whose breadth is 
the same as the height of the groove^ and whose length is 
ftbout an inch, or rather better, longer than the circumfe- 
jrence of the cylinder. The two ends are to be thinned off 
in form of a wedge, but, when brought together and over- 
lapped, they will form nearly the ordinary thickness. A 
•atrip of thin plate copper is also to be provided, whose 
<breadth is such as to go fireely into the groove, and whose 
'length is somewhat less than the»circumference of the cy- 
lilider f so that the leathern strap being put into the eylin- 
.'drical valve, and the strip of copper (rendered circular) 
fwithin it, the two ends of the copper are not to come quite 
in contact. The strip of copper being supposed to have 
been rendered elastic by being well hammered, and set to 
a circle larger than that of the valve: when the strap is 
confined within the sliding valve, and the strip of copper 
within the strap, the constant endeavour of the copper-slip 
will be to enlarge the circumference of the strap ; and by 
,<^using it to stick close to the internal circumference of the 
:valve, it will close the joint between that and the external 
surface- of the internal cylinder ; and effectually prevejnt 
.the water getting down between the two cylinders; and 
jiill enlarge itself in proportion to its own wear, and that 
-of ike brass-work wherewith it is in contact 

.Furthermore, though all communication is by this means 
.prevented from the upper immediately to the lower cavity ; 
yet if the water acting tlurough the holes, QQQ^ and 
.through the crevice, QE, QF, is not stopped by a water- 
Mgjst joint between die upper end of the vaire, BB, and the 
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flancfay FO9 EG, the water making its way there^ into the 
general surrounding cavity that contains the whole valve^ 
will be at liberty to get through the lower holes^ RRR ; 
and thence into the cistern, O ; of the general design 
Plate II. In tike manner when the valve is down, if there is 
not a water-tight joint between the lower end of the valve, 
A A, and its seat upon the lower flanch, CG, DG, the water 
would escape from the surrounding cavity, through the 
crevice between the two cylinders, and through the holes, 
RRR, into, the said cistern, O. To prevent which, Mr. 
Westgarth has introduced rings of flat leather upon both 
the .flanches, to make good the sesLt of the valve, whether 
up or down; which rings of leather may be held down by. 
brass rings, whose sections are represented at yy, zz, conr- 
fined down by screws : and these flat leathers serve a fur- 
ther purpose ; for being made about half an inch larger 
than the circumference of the- flanches, those borders 
turned up, maintain a water-tight joint between the vatve 
and the general cavity in which it is lodged; marked in 
Plate II, nq, and by unbolting and taking off the side- 
pipe, ST, the valve may be got at, taken out, andinspected 
at pleasure. 

At W, is represented a round block of w<)od,'whichby a 
screw can be lowered at pleasure ; and as it is introduced 
in Mr. Westgarth's drawing, needs some explanation. I 
conceive it to be an expedient peculiar to the model (of 
which the drawing, as I have already hinted, is the design) 
to regulate the rise of the piston ; which as it cannot rise 
faster than the water can get round, from above to below 
it ; by letting down this piece of wood, the passage, i; can 
be so straightened as to prevent the piston from rising so 
suddenly ^s to disorder the working-geer. This in the 
work at large is scarce necessary; because this mattes 
may be sufBciently managed by the poize of the parts; 
whereas in the model, the friction bears so great a propor- 
tion to the whole power, that a small differencie of resist- 
imce will either make the machine stick fast, or allow it to 
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go with too much rapidity, unless there is some curb upon 
ity that will take place in proportion to its velocity. 

To give the ingenious reader some idea of the real pro- 
portion of the parts, it may be proper to say^ that in the 
Colecleugh engine, according to the best of my memory, 
the working cylinder was ten inches diameter, the descend- 
ing pumps were from twenty to thirty fathoms; and when 
the column of the pump was about half the hydrostatical 
weight of the descending column, the engine would go ten 
or twelve strokes of seven feet each, per minute. 

The working beam was about twelve feet long. 

The water shewn in the cistern, YXY, in the model, is 
to represent the water generated in the mine ; and from 
thence flowing to the piunp-foot at Z ; to which is sup- 
posed to be annexed a proper length of suction pipe, ac- 
cording to circumstances*. 

N. B. It may be proper to remark, that the scale of the 
valve^ Plate III, is sixteen times larger than that of 
Plate II, and that a valve of four inches diameter is found 
sufficiently large for a working barrel of eight inches. 



III.— On the Microscope. By the Editor. 

[Continued from Vol. 11. p. 103.] 
ON IMPROVEMENTS IN SOLAR MICROSCOPES. 

We recollect seeing, many years since, in the apparatus 
of a Mr. Booth, an itinerant lecturer on natural philosophy, 

• On seeing this engine in the yeer 1765, Mr. S. suggested to Mr. W. that 
if this engine, instead of the great lever, was made to work with a wheel: and 
instead of the long spear going down the descending pump-trees, the piston 
was made to communicate with the main chain through a collar of leathers, or 
stuffed collar, in the manner of (what is called) a jack-head pump: that then 
the whole of the machinery would stand together just above the level or 
tough, and there would take up less room, as the work might in general be 
comprehended within the limits of the shaft, and the descending pumps might 
fttiMbe of a lesser bore, and be fixed in a corner of the shaft, and therefore 
bt upon the whole much more convenient for under- ground works ; and in 
this mode the latest engines of Mr* Westgarth were actually constructed 
with success. 
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a solar microscope for opaque objects, which, instead of 
having a plane muror of a small size, as usual, to reflect 
the sun's light from the external mirror, upon the objects, 
had a concave speculum^ of a foot in diameter; and having a 
focus of about the same length, mounted in a short and 
wide tube, and placed at a proper angle to reflect the light 
upon the objects. We need hardly remark, that the effect 
of such a quantity of Ught, in illuminating the objects, was 
truly surprising ; the images of small shells, for instance, 
when thrown upon the wall of the lecture-room, having all 
the appearance of real shells, but of an unusual magnitude ; 
and we cannot too much recommend the adoption of such 
a speculum to the solar microscopes of the present day. 

We also recollect seeing in the collection of another 
celebrated itinerant lecturer, Mr. Warltire, a solar micro- 
scope, in which the object-glasses were all achromatic ; and, 
consequently, the prismatic colours, which so very con- 
siderably lessen the accuracy of the images of transparent 
objects, were entirely done away with. We could wish to 
see this great improvement more generally adopted. 



IMPROVEMENT IN MR. RICHARD HALL's MICROSCOPE, FOR 

OPAQUE OBJECTS. 

In the " Annals of Philosophy," for the year 1819, p.l07, 
a description of this microscope is given by its ingenious 
inventor, with a figure of it, and to which we must refer 
our readers. Suffice it to say, that it is composed of a 
metal body, having illuminating lenses at one end of it, and 
which end is screwed into a cell, placed very near to the 
flame of an Argand lamp, inclosed in a large lantern, so 
as to prevent the escape of light in any other direction* 
The light is thrown from the lenses, upon a silver concave 
speculum, placed at the other end of the body of the in- 
strument, and which is of a proper focus to reflect the 
light upon the objects : this speculum is, however, ina4e 
much deeper than usual, in order to collect and to refleet 
all the light possible ; and in its centre is fixed a small lent 
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or object-glass: into the external end of this body, and at 
the bacl^ of the speculum is screwed the body of a com- 
pound microscope, of the usual construction. 

The objects are either mounted or cemented upon small 
roMnd pieces of card ; or have pins stuck through them, in 
the manner of fixing insects upon cork, in the cabinets of 
Entomologists : and are viewed, by sticking the pin into a 
small round disc or slice of cork, which is held in the for- 
ceps of the microscope. The wire stem of the forceps 
passes through a ball and socket, attached to a moveable 
plate, shding in. dove-tail grooves, within the body ; and 
whose motion is regulated by a rack and pinion. The 
small slice of cork is interposed between the eye of the 
observer and the flame of the lamp, in order to prevent 
the light from directly reaching the eye : it is obvious, 
however, that this disposition is exceedingly inconvenient, 
as it is impossible to vary the position of the object, with- 
out at the same time disturbing that of the cork disc, and 
nearly blinding the observer, from the excessive light 
thus suddenly thrown into his eye. The improvement we 
would suggest, consists in affixing a small round disc of 
metal upon a slender stem or support, which should be 
connected with a sliding piece, capable of moving back- 
wards and forwards, in a groove made through the lower 
part of the body, and having a stud or handle on the out- 
side of the body. The disc might thus be posited in the 
best situation for hinjdering the light from reaching the 
eye ; and yet so as to permit all the light possible to pass 
around it to the speculum. We shall then have the for- 
ceps completely unincumbered, and capable of holding the 
object in all manner of positions, so as to view it in the best 
possible manner. 

We cannot too strongly recommend the adoption of this 
valuable apparatus to our readers; we have been gratified 
with a view of its effects, and never before saw opaque 
objects so admirably displayed. 

It should be added, that the ball and socket are. affixed 
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to a short piece of tube, of about three quarters of an inch 

in diameter, which fits upon another short piece, soldered 

to the sliding plate, so as to put in and take out the forceps 

and objects readily: and also, that there is an aperture 

made in the body above that part where the objects are; 

viewed, in order to see and adjust them properly ; and 

which aperture is then stopped up, to hinder the passage 

of light through it. 

\To be coniinued,] 



IV. — On rendering Woollen Cloth IVater-proof ; and Queries 
on the Microscope, By a Correspondent. 

Sir, Uppingham^ December \Z, \%9,% 

On my return home, after an accidental absence of a few 
weeks, I find on my table, the two last Nimibers of the 
Technical Repository. In one of them (the 11th, p. 355,) 
a wish is expressed for farther information as to the mode 
of rendering woollen cloth water-proof. 

At present, I can only say, that some years since, when 
Mr. Ackermann, of the Strand, began to engage in that 
process ; I was informed by a person, who certainly had 
the means of knowing, that all the material part of it, was 
the immersion, for a given time, of the cloth, in a solution 
of equal parts of sugar of lead (acetate of lead), and of 
alum (sulphate of alumine). The modes of ascertaining 
the presence of lead are many, and very simple. 

At different times, I have written Memoranda for HintSf 
as to subjects, which appeared to me might be acceptable 
for your work. 

The Microscope, and every thing relating to it, is of 
such universal interest, that you will, I hope, continue to 
notice it. 

A person has, I understand, during my absence, been 
in this neighbourhood, of the name of Rogers, who ex- 
hibited a Lucemal Microscope, with the images of the 
objects thrown upon a transparent screen, somewhat' on 
the principle of the Phantasmagoria. . . 
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I am informed, that the images of the objects were sharp 
and well defined. He stated that the apparatus was very 
simple, and of easy and unexpensive application to any 
Solar Microscope. 

Are you aware in what manner he condenses his lights 
and what is the form of his reflectors ? I have long consi- 
dered these as desiderata, and have made some experiments; 
which, however, have not at all answered to my wishes. 

Do you know the construction of the microscopes used 
by Mr. Bauer ? are they simple or compound ? 

Has he any particular mode of examination, or method 
of adapting his objects, for the drawings he makes ? 

I should think, as a man of science, he would have no 
objection to make his method, if there is any thing peculiar 
in it, known to you, and through you to the friends of 
science. 

Owing to my late absence, I have, at this moment, much 
to attend to ; but I hope soon to have farther communi- 
cation. 

I remain, Sir, your sincere well-wisher, 

T. GiLi,, Eiq, W. B. 



It appears to us, that the effect of immersing the woollen 
cloth in the solution of acetate of lead and sulphate of 
alumine, is, to fix upon the fibres of the cloth the acetate of 
alumine, formed by the decomposition of the acetate of 
lead ; the sulphuric acid in the sulphate of alumine, seizing 
the lead, and forming sulphate of lead; which being nearly 
insoluble, precipitates ; leaving the acetic acid and alumine 
to cpmbine anew. 
, We shall, certainly, as our Correspondent will see, cour 
tinue to publish farther observations on the microscope; 
and shall be glad to be favoured with such particulars of 
Mr. Rogers's apparatust as any of our readers may be 
qualified to afford us. 

We have no knowledge of the kind of microscope emr 
ployed by J^Tr. Bauer i but believe, that his admirably 
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€eHtieations owe a principal part of tfaeif merit ^entirely to 
his great skiU as a miniature painter. 

We need hardly add, that any accurate information 
respecting the methods employed by Mr. Bauer, oaiinot 
fidl to be highly valuable to the scientific world ; and we 
should feel great satisfaction in being made the means tif 
communicating them to the pubUc. 

We trust to be favoured with the farther communications 
"of ottr valued correspondent, W. B, Editor* 



v.— O/i Consuming the Smoke of Iron-Foundries. By u 
Correspondent. In a Letter to the Editor. 

Sir, Falmouth^ December 13, 1822. 

TThe importance of the query, in the last Number of your 
useful Repository, respecting the possibility of consuming 
the smoke of iron-foundries, induces me to send you the 
following observations ; but in order to illustrate the sub- 
ject^ I shall mention some facts which occur in smelting of 
copper. The success of the process for refining of cop- 
per, in the reverberatory furnace, depends, in a great 
degree, upon the management of the fire. In the begin- 
ning of the operation, when the metal is perfectly fused, 
the workman permits a portion of air to pass through the 
door of the fire-place, and keeps an open grate, in order 
that the oxygen of the undecomposed air, in its passage 
over the metal, may oxidate, or scorify, the iron which it 
contains ; and when this has been accomplished (which 
cannot be done without oxidating some of the copper 
also), and he has raked off the scoria from the surface of 
the metal, he stirs the fire, and inakes it so compact, and 
stops the door of the fire-place so completely, as to de- 
compose the whole of the oxygen of the atmospheric air^ 
in its passage through the fueL The carbon then con- 
tained in the smoke, which passes through the furnace, 
combines with the oxygen in the copper, and reduces it to 
its metallic state. I have always observed^ that when there 
is, what the workmen call, aa open grate, and when air 4s 
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a^itted through the door of the fire-place^ very little 
smoke escapes through the chimney, for almost the whole 
of it is consumed. Now, as oxygen combines with iron 
with greater &cility than it does with copper, and it can- 
not be reduced to its metallic state like copper,^ without its 
being brought into immediate contact with the fuel ; and 
asy in melting iron, the great object, I believe, is to throw 
as much carbon as possible on the surface of the metal, 
and consequently to prevent the oxygen from entering the 
body of the furnace, where it would immediately oxidate, 
and destroy the fluidity of this metal ; I do not think it 
possible to effect the object, mentioned by Messrs. Bird 
and Co., without a great loss in the quantity, and a very 
material deterioration in the quality of the iron ; for, if you 
destroy the smoke, you will certainly destroy your iron. 

I am, Sir, your obedient servauit, 

T. Gill, Esq. R. E. 



VI. — On Improved Razors and Razor-Sirops, By iV/r. John 
Thompson, Cutler. In a Letter to the Editor. 

Sir, 38, Great fFindmill Street, Dec. 11, ]822. 

Among the amusing collection of a late writer on the 
^ Miseries of Human Life," I think there is one, on 
** shaving a hard beard with a bad razor." I also remem- 
ber a loyal barber giving as a toast, " May his Majesty's 
enemies be shaved with a bad razor!" I believe this incon- 
tehience is often experienced ; for, strange as it may ap- 
pear, if a man meets with one good razor (like a true friend) 
in the course of his life, it is as much as he can reasonably 
expect ; notwithstanding the myriads of patent and supe- 
rior razors displayed in the shops, and for which very high 
prices are often demanded. 

The frequent complaints on this subject, led me to make 
some experiments, of which the following is the result 

My business being to make surgeons' instruments, the 
edges of which require the most perfect qualities of steel 
and temperature, I made trial of the following means, and 
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which were attended with the greatest success. — I state 
the process, for the infonnation of your numerous readers. 

The razors, which have been proved to possess a supe- 
rior and permanent quaUty, are made of the Re-cast East- 
Indian steel, known by the name of Salem steel, or Wootz: 
tl^ is carefully heated in a wood fire, by which means it 
is not rendered brittle, by. being impregnated with the 
various matters, such as sulphur, &c. which issue from 
mineral coal, during that process ; for these are known to 
Unite with the steel : and wood has also this additional ad- 
vantage, that it will not afford too great a degree of heat, 
which is often employed, to the great prejudice of the 
steel. 

The razors when thus prepared, and heated to a blood- 
red heat, are immersed in water, previously made as cold 
as possible by ice. After the operation of hardening is thus 
completed, the surface of the blade is rubbed with a piece 
of grit^stone, so as to distinguish the colour of the steel, 
when again heated ; the fire being quite clear from smoke, 
the razor is laid on, until it becomes of a straw colour, 
when it is again immersed in iced-water. The razors are 
next ground, and are afterwards fine-glazed, hut not po^ 
lished ; as the process employed to effect the polish, fre- 
quently overheats the razors, and is indeed a very common 
cause of softening the steel, and spoiling them. 

I have likewise to add, that I have found the best razor- 
strop to be formed of common calf-skin leather, glued upon 
wood, in the ordinary way, and the leather rubbed with a 
piece of French chalk (steatite), and afterwards with a piece 
of black lead, of the purest kind that can be procured ; 
the French chalk and black lead should be alt^nately 
rubbed on the leather, until a sufficient coat or bed of it is 
formed. 

I am. Sir, your most obedient servant, 

T. Gill, Etq. JoHN THOMPSON. 
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VII. — On a simple Remedy for Chilblains. By a Cor- 
respondent. In a Letter to the Editor, 

Sir, 

At this severe season of the year, there is not a more 
vexatious and irritating disease in fiunilies, than chilbldns. 
And, having derived much information from your valuably 
work, I deem it a duty, to communicate, through your 
means, a very simple method, of greatly alleviating, and, in 
many instances, of curing, so troublesome a disorder. I 
shall not trouble your readers with a recital of all the 
recipes for curing a complaint, which, in most cases, yields 
only to a change of weather, or rather of temperature ; 
but I shall merely state, that I have sometimes known them 
to be relieved, by holding the affected part as near to the 
fire as it was possible to bear it, and that for a considerable 
length of time. This is so painful a mode of treatment, 
that few, especially young persons, will be found to put it 
in practice. But the same beneficial effect may be pro- 
duced, by means equally simple, and much more efficacious. 
As chilblains are most commonly found upon the extre- 
mities, let an earthen pan, or any other convenient vessel, 
be half-filled with water, as warm as the feet, or hands, can 
bear. Immerse the parts affected, in the water, and keep 
adding more water, of a still higher degree of temperature^ 
until the utmost heat is produced that the diseased parts 
can bear. This heat should be kept up, for twenty mi- 
nutes, or half an hour ; and, as night is the best time for 
the application of the remedy, the person, after using it, 
should immediately get into a warm bed. This practice 
being repeated for a few nights, will always relieve, and, 
very frequently, perfectly cure the complaint. I shall here 
observe, that simple immersion in warm water will be of 
very little use ; the great object is, .the raising of the tem- 
perature gradually ; for every person knows, that the feet 
can bear but a very small degree of heat, when they are 
first immersed ; but, if the method here described be 
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adopted, such a degree of heat may be finally borne, a& 
will usually produce perspiration, and thereby produce a 
great alleidation of the excessive itching, which always 
ai<XJompanies those wintry visitors. Should these obser- 
\^ations be deemed worthy a place in your collection of 
friendly hints^ it will gratify, 

Sir, your's respectfully, 

T. Gill, Esq, A CONSTANT ReaDER. 



VIII. — " Assainissement ;'* or, Modes suggested ffyr ilie Pre^. 
servation of Health, by Ventilation^ ^c*. 

[Continued from Vol. II. p. 381.] 

In 1748, Duhamel-Dumonceau, in a work entitled "Jtfby^wr 
de aonserverla Sant^ aux Equipages des Faw^eowa?,** has given 
ample extracts from preceding works, and principally from 
a memoir of M. de Moragues, in which 'the experiments 
made with Hales's ventilator, both in France and England^ 
are mentioned. 

He advised the employment of the excess of heat, ema- 
nating from the cooking ovens, &c. of vessels, not only as 
a means of ventilation, but likewise to form a stove or 
closet, with a current of hot air passing through it, which 
would serve to purify and to dry the sailors' clothes, which 
had been impregnated with perspirable matter. 

He relates the public experiments made at the same time 
by M. de Moragues in France, and Hales in England, upon 
the principles laid down by Sutton. 

M. Duhamel has added a number of important improve-, 
ments ; amongst others, he advises to enlarge the openings 
of the valves and tubest. He also recommends us to en- 

* From the Dietionnaire Teeknologique, 

f According to a wdl-known principle, it is not necessary to inject air with 
Ibrca^ as is done by forge-bellows in the small pipes of enaraellers' lamps, &c.y 
lor the purpose, of making the greatest quantity of air possible pass dirough 
soiall orifices, where it is only intended to renew the air. This pressure aug- 
ments the force necessary to be employed, diminishes the effect, and the re- 
newal is effected in a less general manner. 
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close the Tentilating belloivs^ of other maohines^ in tar* 
pauling, to preserye them from the rats. 

He has left a great number of observations on the natu«^ 
ral causes of maladies^ as well those which depend on the 
state of the atmosphere in different places ; or on aiif 
vitiated by various causes^ and more especially in vessels. 
All these facts^ and the means of promoting health pointed 
out by him, would cause much repetition, if detailed in 
this place : they will be found amongst the general prin- 
ciples and facts of the same nature, which we shall detail 
below. 

Before we treat upon the multiplied labours of D'Arcet, 
which presents to ns a complete system of Assainissement, 
we must terminate the history of this art, by giving an 
account of an English work, published in London in 1 818, 
by the Marquis de Chabannes, a native of France. We 
diall see presently the probable reason why this work has 
not been translated into French, more particularly as the 
author might have done it himself; for, although he has 
quitted France, yet he cannot have completely forgotten 
the discoveries due to the French, and which hav6 been 
published in that country. 

The Marquis de Chabannes, doubtless, imagined (since* 
he declares so positively in his treatise " On Forced Venti- 
lation, and its various Applications)," that he had discovered 
all the principles of salubrity, economy in fuel, &c. ; and 
in consequence of a great number of successful applica- 
tions resulting therefrom, he has taken out many patents*, 
and proposed to enjoy, himself, that abundant harvest mi hich 
his own imagination had created : he announced that an 
establishment (the Fumivore mamifactoryf) patronized by 
the most distinguished and learned person»~and public 

* For conducting air by forced rentilation, and regulating the temperatiire 
in dwellings, with a description of the application of different principles, as 
estabUshecT in Covent Garden Theatre, Lloyd^s Coffee-house, &c.; and a 
short account of different patent apparatus for warming, &c<, cooling air and 
liquids : the whole illustrated by copper-plate engravings. 

t This manufactory has since failed. 
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faodieis, offered to the community divers apparatus, such aa 
fumivores, economiques, tsfc» 

The Marquis did not fail to detail all the difficulties 
which he experienced in bringing these methods into use ; 
but he forgot to tell us that they had been all brought to 
perfection by the authors whom we have cited, and some 
others. He certainly asked but a small recompence from 
'those who wished to make use of his patents ; but he 
claimed every merit of inventing all the methods he de«- 
'scribed. It is certainly unfortunate, that, after having failed 
in his first undertaking, we shall not even leave him that 
which interested him most ; but which is impossible, since 
many persons before him were in possession of the honour 
of the discoveries, and of all the applications published by 
-the Marquis de Chabannes. 

He cannot have forgotten what has been done in this 
way ; but, on the contrary, he has preserved a sufficient 
recollection thereof, as may be seen by the history of this 
important art, which we have faithfully delineated ; aiMl 
from this we are enabled to judge to whom he vras in- 
debted for his knowledge. ' 

As for the Marquis, he found it much more convenient 
to claim, as his own, ^' the Ventilation of Mines, by Agri^ 
cola^' — "the Observations of Gauge onAir and Heat'* — "the 
Drying of Grain, and divers other Substances, by Desagu- 
liers" — "the Ventilating of Vessels, by means of the Cooking 
fires, Ovens, &c." by Sutton, Desaguhers, Hales, Demo^ 
rogues, Duhamel, &c. Heating by means of lamps, by 
Ouitton, in his portable laboratory; by Descroizilles, in his 
little alcoholimetre ; by Schwivardi, in his application of 
lamps to an infinity of Small apparatus for domestic eco- 
nomy, &c. ; in freeing theatres from smoke; thermometric 
observations on theatres ; on the circulation of the air 

\ . ... 

from the galleries, under the boxes ; on ventilation by 
lamps, and divers other methods applied to ventilation, &t. 
by D'Arcet. 

One of these patents, to which he attaches great impof- 
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tance, and which in reality well merits this' distinction, ii 
that relatire to the heating of liquids by the circulation of 
water; die principles and many ingenious applications of 
which we owe to M. Bonnemain*. 

I have, however, remarked, in the course of the M. de 
Cbabannes' work, some ideas scattered here and there (par- 
ticularly those relative to the construction of furnaces and 
boilers), which appear to me to be his own : but these ideas, 
as well as the applications he made of them, were good for 
nothing: we must, however, except his /arare, applied with 
a ventilator to the cooling of liquids. This method consists 
in placing the bottles intended to be cooled, in a current 
of air formed by the tarare, after having previously sur- 
roimded them in moistened linen cloths ; the rapid evapo- 
ration of the water, in a space sufficiently large for the re- 
newal of the air, powerfully abstracts the heat from the bot- 
tles, in rendering the water aeriform. This operation is 
founded on the same principles as in the construction of the 
Alkazarras, or Spanish porous vases, used to cool water, 
wines, liqueurs, &c. 

The true era of the creation of a complete system of 

* M. Bonnemain, in the year 1777, read before the Academy of Sciedcet 
• memoir on the art of batching chickena ; in 1 816 he printed a treatise on the 
game subject ; and finally be practised this useful art for fifteen years in the 
environs of Parts ; and only quitted this establishment when a scarcity of 
grain took place, and also in consequence of the departure of the Court, at 
the commencement of the revolution, when he could no longer find a market 
for his chickens. Under all these circumstances he has shewn the principles 
and applications of heating by the circulation of water. M. Bonnemain baa 
also presented to the public very curious observations on the phenomena of 
incubation. He has also invented some very siiinple means of regulating tha 
doglfee of temperature : he has not however published these latter discoveries, 
Jbut has communicated them to me. It M^as from a course of long and pain- 
ftal researdies that M. Bbnnemain arrived at these reaults ; and it waa the 
more cruel to endeavour to takeaway from him the honour of invantiiig 
them, and which was all that remained to him, and indeed the only consolation 
of his latter days. 

M. Bonnemain was at a very advanced age when he was obliged to aban- 
don hu establishment for rearing chickens : he passed the last years of hia 
life in bringing- to perfection his various inventions, and was forced, whi]« 
lawting the realization of them, to accept the assistance of some iogenioua 
persons, whom his long labours, his misfortunes, and bis advanced age, caused 
to interest themselves actively for him, and who offered him these succoun by 
way of loan, fearing lest they might wound his delicacy. — He died |»efere 
he had made any use of his Ust inventions. 
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:Assainissement in France, is dated from the' formation of 
tile CoiUncil of Health. 

Before the revolud^ they had felt tl^e necessity of ja 
special administration of Assainissement, in so populous a 
city as Paris ; that which was then established^ although 
doubdess instituted with the most philanthropic motivet, 
still wanted an indispensable something, in the multiplied 
labours which devolved upon itl The duties of the variout 
persons intrusted with its establishment were ill diyided, 
and often confounded. The Want of union frequeiitl;^ 
prevented those good results which had beenexpectedfrom 
it, and the efforts then made only tended to produce coer- 
cive measures. A great pai^t of the inconveniences <)t 
which we have spoken, still exists, although under the super- 
intendence of M. Lenbir. The exertions of two distin- 
guished physicians have produced considerable amelidra- 
tions in the system for promoting the public health. 
• MM. Pia and Cadet-Devaux gav€f an useful direction to 
this science, which ought immediately to have received a 
complete organization. The former superintended, with 
Ian enlightened and indefatigable zeal, the application of the 
fumigating boxes of his invention, to the recovery of per- 
sons drowned, or where animation was suspended by as- 
ph]rxia. The latter, under his title of Inspector-General, 
embraced in his avocations all the objects of the public 
health : he obtained the greatest success in his career. Tjb 
him was owing the entire introduction of Assainissement in 
priso;is : he caused the use of various dangerous substances 
employed in the arts to be prohibited \ likewise the use of 
deletcfttoUs metals in the measures for wine : he recOni- 
mended the suppression of 'buriJEtk in churches; theesta- 
bTifllfim^nt of workshops in the Bie^tre; — finally,' this 
enlightened philanthropist! caused, by his counsels, the 
most import^t regulations in th6 management o^ prisons, 
hospitals, iiiid various ottieir public and'privatie establish- 
ments, to be adoptied. * ^ /f 

One^ould have imagined it to^ have b^e^ iiNpM>sstble'for 

VOL. in, J5 
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one man to have perfonned all the labours which wer^ 
constantly pressing upon him; and still more so^ that be 
should have sought after others of interest also. The Pr^-- 
fet de Police had previously been frequently obliged to 
apply to chemists, physicians^ and agriculturists ; and from 
whom he merely obtained that isolated advice, which for 
want of having been properly discussed, was frequently 
arbitrary and weak : he had indeed sometimes recourse to 
.temporary commissions, which he formed when any impor- 
tant problem was to be solvecL 

Lastly, The estabUshment of a council of health near to 
-the Pr^fet de Police^ on the recommendation of M. Cadet de 
Oassicourt, offered all the advantages of a permanent 
commission : it was founded in 1802 by M. le Comte Du- 
bois, and was then only composed of four members ; but 
the new avocations required day by day, so multipUed 
their labours^ that they were obUged, in 1807, to increase 
the number of members composing it to seven ; and the 
particular attention necessary to be paid to epidemical dis- 
eases, determined M. le Prefetto add to it two physicians, 
who had the entire care of this department to themselves. 

The rules require that all the members of this council do 
meet together twice in every month, to discuss amongst 
themselves such questions as might be submitted to them ; 
and to consult upon the measures either of them had to 
propose. 

The duties of the council of health were, to watch over 
all insalubrious manufactories and workshops ; to collect 
observations on epidemics, and the sources from whence 
they arose: they had also the charge of superintending 
the cleansing of the markets, rivers, slaughter-houses, 
butchers' offal, barying-places, sewers, && : and also the 
inspection of the public baths ; the manufactories of the 
artificial, and the depots of the natural mineral waters ; the 
amphitheatres for dissection ; of making statistical medical 
researches, on the bills of mortality ; on the means of 
.rendering the theatres, hospitals, and other public places 
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more salubrious ; on the best system for heating and light- 
ing ; on the composition of secret remedies ; suspected 
vessels, &c. It could scarcely be expected that such ex- 
tensive engagements should be properly fulfilled ; and ye^ 
such was the indefatigable zeal of the greater part of the. 
members composing this council, that the success of their 
vCfibrts far exceeded all expectation. 
. Not only did a multitude of causes of insalubrity disapr 
pear, but a great number of new methods were pointed ou^ 
to render less pernicious those arts and trades, which till 
then had appeared inseparable from insalubrity: the greatei: 
part of these methods have been crowned with success. 

There is not an instance in which the members of the 
council, when called upon to give their advice, on com- 
plaints made against any particular manufactories, have 
ever ordered them to be suppressed, without first endea- 
vouring to explain the difiiculties which presented themselves 
to the manufacturers, in rendering their trades salubrious ; 
and, generally, they'have been able to solve the problem. 

The Council of Health, which cannot be too highly esti- 
mated by the public; that institution which foreign nations 
admire, and, doubtless, will endeavour to imitate, was com- 
posed of the following persons ,when it received its definitive 
organization. 

M. D'Arcet, chevalier of the Order of the Legion of Ho- 
nour, inspector-general of the mint, &c., one of those 
whose important labours have the most distinguished this 
eminently useful institution. 

M. le Chevalier Cadet de Gassicourt, physician of Paris, 
to whom the public are indebted for the creation of- this 
council, for the " Journal de Pharmacie,'' and a great num- 
ber of other interesting works and memoirs in the chemical, 
medical, and pharmaceutical sciences, and other literary pro- 
ductions* His death happened very recently, and he was 
universally regretted.^ 

• M. Pelletier, physician, a member of the Royal Society of Medicine^ 
and a man of distinguished learning, has succeeded him in tba Councii,^ 

e2 
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M. Deyeux, professor of chemistry, member of the Insti- 
^te, of the Academy of Medical Science, and to whom we 
ate indebted for a very extensive work on the analysis of 
milk and blood, which he has made in connection with 
M, Parmentier. 

M. le Chevalier Berard, vice-president, to whom we are 
indebted for the national monument which he has raised to 
the memory of our 'great men, by the creation of the Ga- 
lerie Metallique, 

M. Huzard, of the Academy of Sciences, inspector of 
the Veterinary Schools, author of many practical treatises 
on Agriculture, and the Vetinerary Art. 

M. Leroux, chevalier of the Legion of Honour, Dean of 
the Faculty of Medicine ; and one of the Editors of the 
Dictionary of Medical Sciences; having succeeded M. 
Thouret in the direction of the clinical department. 
. M. Dupuytren, chief surgeon of the Hdtel Dieuy inspect 
tor-general of the students, clinical professor of the Faculty 
of Medicine ; author of many admirable treatises on sur- 
gery, and one of the best operators that we know ; he has 
succeeded M. Parmentier in the Council of Health. 
" M. Pariset, chi6f physician to the Bic^tre ; who was 
'elected one of the Council of Health, as a reward for the 
dangerous mission he undertook in going to study the epi- 
demic disease at Cadiz ; and who has recently also gone with 
'his generous colleagues to offer the best assistance of me- 
• dicine to the inhabitants of Barcelona. 

M. Petit, chevalieroftheLegion of Honour, doctor of Me- 
, dicine, and a pupil of Corvisard's, was, like M.Pariset, elected 
a member of this council, as a reward for the services which 
he rendered during the first epidemical disease m Spain. 

M. Marc, doctor of Medicine, director of the public insti- 
tution for therelief of drowned persons, and those affected 
by asphyxia, author of an excellent Treatise on Vaccine 
Inoculation ; one of the Editors of the Dictionary of Me- 
dical Sciences, and the person to whom we are indebted 
for the importation of Newfoundland dogs into France ; 
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for the invention of safety buoys for vesg^ls, fumigadng 
boxes, &c. 

M. Girard, chief engineer of bridges and dikes, director 
of tibe watercourses of Paris, and of the canal of Ourcq. 
He formed one of the commission of learned men nam^ to 
accompany the expedition to Egypt. He conceived the 
project of conducting into the river the waste waters ftotn 
the sewers of the city, which now form the lakes of Moofi- 
faucon; and on this occasion made many useful experimental 
in concert with M. Vauquelin. To M. Girard we are also 
indebted for the idea of making use of a part of the com* 
mon sewers to place the pipes in which conduct the.hydro« 
gene gas used for lighting Paris. (These last works ^e noir 
executing on the Boulevard of Montmartre*). 

Before we mention any of the valuable instances of the 
applications made by the Council of Healthy which are.coi»« 
stantly before our eyes, we will explain t^e general prin- 
ciples of assainissementy and the basis on which are founded 
our calculations respecting its advantages. 

From a great number of experiments^ we know, that % 
man on an average absorbs, by respiration, Z\ litres of 
oxygen per hour, which is equivalent to JL65 litres of atoiO« 
spheric air^ or nearly two cubic metres per day ; and, as yfn 
can only consume the fourth part of the air contained in 
any given space, without the respiration being afiectpd^ H 
will be found that a room must contain eight cubic metro! 
of air, to prevent indisposition to a single person only, Ic^ 
the space of IS hours ; and thus^ a sleeping-room, into whidr 
no renewal of the air can be admitted, either from the chim- 
ney, the door^, or the windows, and which is occupied by. 
two per3ons for 12 hours successively, ought to contain 
16 cubic metres of air, and its dimensions may be as folt 
lows, viz. 2 metres wide, 4 Ipng, a,nd 2 high. If, in a 
chamber of any size, it is desired that the renewal of the 
air shall be made in a continued manner, it is requisite, in 

* M. Huzard, jun. and M. Jug«, hare alto lately been constituted jomi 
memberg. 
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order to supply the respiration of one person only, that 
the introduction and the escape of air should be in the pro- 
portion of one litre and a tenth per minute, i, e, 660 litres 
per hour, or 7920 litres per day (nearly equal to 8 cubic 
metres). 

These observations are, however, only applicaUe to 
places where the air cannot be vitiated by any other gas : in 
fitct, in theatres, hospitals, and other crowded places, it is 
not the want of oxygen which causes indisposition, as many 
persons have proved, who have analysed the air taken from 
several of these places, after it had become improper for 
respiration, and had even occasioned accidents more or less 
serious ; the proportion of oxygen in this air had not dimi- 
nished one-twentieth part : now, the same individuals had 
not suffered the least indisposition in respiring an air, which 
contained only four-fifths of the oxygen usually found in 
atmospheric air. It is then well demonstrated, that we 
must not attribute to the want of oxygen, those ill effects 
which are experienced in respiring the air of places where 
k great number of persons are assembled ; we believe that 
these effects are caused by the animal miasmata which are 
diffused in vapours. In fact, if in those public places where 
the respiration is impaired, and in which a proper circula- 
tion of air has not been established, we suspend a glass 
vessel filled with ice (see Plate I, fig. 5) the vapour dif- 
fused in the air will be condensed upon its surface, and the 
liquid collected (which may be done by suspending a small 
vessel underneath the one before mentioned,) being put into 
a bottle closely stopped, and exposed to a temperature of 
25®, (79** of Fahrenheit) will shortly experience a putrid 
fermentation ; and will, on unstopping the bottle, exhale a 
foetid odour. 

[To be continued,'] 
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IX. — On the Necessity of employing pure Nitrous Acid^ 
in Etching Copper-Plates. By Mr. Edmund Turrell, 
. Engraver. In a Letter to the Editor. 

Dear Sir, 46, Clarendon Street, Somers Town, 

There is no department, in the art of Copper-Plate En- 
graving, that has called for more attention, than the opera- 
tion technically called Mting in : and in order to give a 
correct idea of that operation, I shall, very briefly, explain 
the same, and thereby lay before your scientific readers, 
some very curious phenomena, that frequently occur^ in 
this mysterious and uncertain art. 

The art of copper-plate engraving consists, not only in 
making incisions in, or upon, the surfaces of copper-plates, 
with certain steel instruments, called points and gravers, 
but a large portion of the work is performed, by laying, or 
spreading, a very thin coat or pellicle, of a certain kind of 
varnish (commonly called etching-ground), upon the polish- 
ed surface of the copper-plate, when, on straight or curved 
lines being cut through the same with a steel or diamond 
point, or merely dots, they may be considerably deepened^ 
by raising a wall or border of soft wax around the work, 
and afterwards pouring upon the surface, a mixture of one 
part of nitrous acid, with about four parts of pure water. 
The mixture very soon finds its way into the lines made 
through the etching ground or varnish, and the oxygen 
of the acid unites with the copper, forming nitrate of 
copper, which is held in solution in the acid. A decom- 
position of the nitrous acid of course takes place, and a 
quantity of nitrous gas escapes. In the early part of the 
operation, and particularly where the lines are cut through 
the etching ground, with a very fine point, extremely 
nunute bubbles of nitrous gas are seen, formed all along the 
lines, like very small beads ; and where the lines have 
been made with a broader point, the bubbles and ebullition 
will be in proportion. It is absolutely necessary to re^ 
move these bubbles^ by sweeping them off as fast as they 
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are formed, with a feather; (those taken from the wings of 
aquatic birds are found to answer the purpose best, as 
Aey are least acted upon by the acid, owing, probably, to 
the greater portion of animal oil they contain) : by repeat- 
ing this manipulation as often as the bubble:? appear, the 
lines will be bitten perfectly clear, and very determined^ 
and clear-edged Unes will be formed : but where this is ne- 
glected, the bubbles lying upon the ][ines prevent the 
nitrous acid from having free access to every part of them ; 
and, as the acid finds a more ready access to the copper, 
between the- bubbles, than under them, — the consequence 
is, that a very rough kind of line is formed, if these 
bubbles are not continually removed, by the use of the 
feather, as before described. 

. When the copper is good, that is to say, free from all 
impurities, and the nitrous acid and etching ground are alsa 
good, it is almost certain that a fine biting will be produced, 
provided a proper pressure ^as^^be^n applied upon the 
etching-needle or point, and that ^he point was properly 
formed (directions for this will be found in Vol. II. 
p. 254); for it should be here pbserved, that if a very broa4 
point is used, or if a moderately-blunt point be not held 
sufficiently perpendicular, a species of burnished line will 
be produced ; and, although a slight indentation is mad^ 
upon the surface of the copper-plate, yet, on account of 
the bluntness of the etcliing-point,^it will carry before it a 
portion of the etching- varnish, which it spreads in form 
pf a very thin pellicle, or skin, and this will sometimes 
prevent the action of the acid upon the copper, for a con- 
siderable time ; whilst upon those parts of the plate that 
have been etched with a sharper Tpoint, the action will 
proceed with considerable rapidity. 

This kind of partial biting will very frequently happen, 
if great care is not taken in preparing the etching-points. 

It is this circumstance that renders the drawing on 
.copper-plates so miich more difiScult than upon paper; 
for it is absolutely necessary that the steel etching-point, 
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should enter the surface of the copper^ and make a slight 
incision, to insure the proper action of the* nitrous acid ; 
but it will be easily conceived, that this very circumstance 
greatly prevents the free action of the point; and therefore 
a very firm and decided manner of using that tool must be 
obtained, before any thing like success, can be expected 
in etching copper-plates. 

The great difference that is experienced, in drawing 
with a pencil up6n paper, is too well known to need any 
explanation here. 

When the copper is tolerably pure, and all the other 
materials are good, and a proper attention has been paid 
to the manual or operative part, it will be founds that 
almost as soon as the diluted nitrous acid is laid upon the 
plate, every line will immediately begin to shew the actiom 
of the acid, by being covered, as above mentioned, with 
minute bubbles ; and, if the biting goes on well, every time 
these are removed by the feather, the copper will appear, 
very red and bright ; a sure proof, that whatever oxida- 
tion takes place, the nitrate of copper, thiis formed, is per- 
fectly and chemically dissolved, and held in solution in the 
acid. 

These appearances are usually the prognostic of well- 
bitten hues ; for as the nitrate of copper is immediately 
dissolved in the acid, as soon as it is formed, there will 
always be a firesh surface of copper exposed at the bottom 
of each Une, and therefore no impediment is caused by the. 
oxidation, to prevent the acid from biting downwards, ani 
thereby producing a deep line, which is always considered 
a very great perfection in etching. 

Experience has proved to me, that there is no men- 
struum superior to pure nitrous acid, for the purpose of 
biting copper-plates ; and, in order to strengthen this asser- 
tion, I shall mention a -few facts, that have occurred to me 
in. the course of my practice. 

Beings some time since, in possession of some very pure 
nitric acid, which had been tested with considerable caire. 
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I tried the same, diluted in various proportions, and with 
all, the results were very successful 

I was, just at that time, appUed to, to make trial of some 
acid that had been procured from a very eminent manu- 
&cturer of that article* The result was as follows. 

After diluting some of this acid to a proper degree of 
strength, I poured it upon an etched copper-plate, and a 
very smart ebullition tool place. — This appearance gradu- 
ally subsided, instead of increasing, as the biting proceed- 
ed ; and, ultimately, the effect of the acid appeared to 
cease ; except that, at some considerable intervals, a bub- 
ble woidd slowly rise from the lines, to the surface of the 
iluid. 

The lines, instead of being bright, and shewing the pure 
colour of the copper, were entirely covered with a blackish 
oxide ; and, when the acid was poured off* the plate, and it 
was washed with clean water and carefidly dried, tlie lines 
were examined, by removing a portion of the etching 
ground, every appearance of a bad biting presented itself 
to the view. 

• The lines were very broad in proportion to their depth : 
their edges were very roimd ; and when the surface was 
rubbed with charcoal, a large portion of the biting (or, 
rather, what had the appearance of biting) vanished ; and 
lio doubt could be entertained, that, had the same acid 
been used, to carry on the biting to the end, the whole 
work on the plate would have been inevitably lost, or, at 
best, would have been of but little value ; as such a plate 
Ivould take, perhaps, twice as long to fimsh it, and, when 
done, would never look so well as when the work of biting 
proceeded successfully. 

Seeing very plainly tliat I was in a fair way to lose all 
the work upon the plate, I resolved to try an experiment, 
by means of which I should certainly prove, whether the 
mischief was produced by the acid, or any impurity in the 
copper. I now poured upon the plate some of the acid I had 
80 often proved to be good, and, almost immediately, the 
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black oxide which covered the lines was dissolved, and a 
beautiful and equal ebullition was seen in every line. This 
appearance was allowed to continue for some time, and 
then the acid was poured off; and on the plate being 
examined, the lines were greatly improved in depth, and 
^very prospect of a good biting appeared. I then poured 
tipon the plate, a second time, some of the acid which wa$ 
•first applied, and a violent ebullition again took plae^, 
which, however, soon subsided, and the lines became co^ 
vered with the same black coating of oxide, as in the first 
instance, and which appeared to be the cause of the cessa- 
tion in the action of the acid. When the plate was ex- 
amined, the edges of the lines appeared very much round- 
ed ; and no doubt could be entertained, that if the biting 
■had been continued with that acid, the etching would have 
been worth nothing. Seeing it was in vain to proceed 
with any chance of success, I again washed the plate, and 
£nished the biting with my approved acid ; and although, 
from the bad acid having been used, the biting was not so 
good as it might have been, yet the etching was ultimately 
finished in a tolerably good state. I have felt perfectly 
satisfied, that no part of the bad appearances was at all to 
be attributed to the quality of the copper ; for, certainly, 
had that been impure, neither of the acids would have 
produced a favourable result. Having witnessed such a 
decided effect, produced by the new acid, I began to 
reason concerning the cause of it, and very soon came to 
the conclusion, that there must be some imparity in tht 
acid, and that the whole of the mischief was to be traced 
to that source. 

It is a well known fact, that when sulphuric acid is 
poured upon nitrate of potash (commonly called salt* 
petre) these ingredients being put into a glass or earthen* 
ware retort, if a proper degree of heat be applied, pure 
nitrous acid gas will be disengaged, which, being con- 
densed, in proper receivers, becomes the nitrous acid, or 
what is usually called nqiiafortis. If the distillation be 
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properly conducted^ and a moderate heat be applied^ the 
nitrous acid produced^ will be the best that can be used 
for hiting in copper-plates that have been etched. After 
the distillation has been continued for a certain time, the red 
fumes will cease to be visiblci the nitrous acid gas having 
0II come over into the receivers. It may, perhaps, be su- 
perfluous to state, that all farther proceedings should then 
be stopped^ and the pure nitrous acid, condensed in the 
receivers, should bfe put into closed bottles for use. Where 
quantity and not quality is the object, it is very commonly 
the case, that the heat is considerably raised in the latter 
pa^t of the distillation ; and, then, a portion of the sulpliuric 
.^id used will come over, and be chemically mixed with 
thjb nitrous acid. This mixtm*e, as I shall presently 
'prove, is quite sufficient to produce all the evils in biting j 
which have been before described. There is another 
j$ource of mischief that sometimes occurs ; and although the 
ebnse<^uences are not so bad, yet it certainly should, if pos- 
sible, be avoided. The nitrate of potash is very fre- 
quently contaminated with commoh salt (muriate of 
8oda) ; and where such an impure material is used, mu- 
riatic acid will come oveTy and, consequently, the product, 
condensed in the receivers, will be the nitro-muriatic acid ; 
a compound which certainly does not produce so fine an 
effect on the copper as the pure nitrous acid. 

. As the manufacture of these acids is described al^ady 
in your work, it is needless for me to be more explicit upon 
that head ; nor should I have said iso much as I have done 
upon the subject, had it not been so intimately connected 
with the art herein-described. 

Suspecting that the add, which had produced such bad 
effects, Was mixed with sulphuric acid, I determined to 
mix a small quantity of it with some of my approved 
nitrous acid ; andf having poured some of it, so mixed, 
upon an etched plate, a violent ebullition took place, which 
was followed by the lines becoming covered with a black- 
ish oxide ; and, after a Kttle time^ the ebullition almost 
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entirely ceaeed ; and, when the pl^te was washed ao^ 
dried, ei^ery appearance of a vert/ had biting presented it- 
self. The sanje etching was then covered with the pure 
nitrous acid, and a complete restoration of the good ap- 
pearances was the consequence, 

I cannot help thinking, that this circumstance completel|j 
proves, that bad biting may be caused by an impure acid ; 
andy therefore, when those appearances oecur, that indicate 
aa abortive production, no time should be lost in examin* 
iog the acid ; and if, upon applying the proper testSi the 
presence of sulphuric acid is ascertained, the mixture 
should be entirely rejected. 

. That bad biting is also frequently produced by using lad 
^per, I can have no doubt ; and I sincerely wish I could 
as satisfactorily point out a method, by which suqh vexa- 
tious disappointments might be avoided. But, as I have 
made no experiments that furnish any useful results, I shall 
close tiiis communication, with a few observations upon 
that metal ; and, if they should stimulate any friend to 
the Arts, who has more time, and a larger share of patience 
than myself, to endeavour to find a remedy for this great 
«vil, I shall be glad ; and will be one of the first to return 
him my grateful thanks for his exertions. 

The ancient chemists personified copper, and called it 
Venus. The propriety of this name they defended by 
stating that, like that goddess^ it would enter into the most 
intimate union with all kindred substances. Hence we 
see that, with ssinc and copper, in certain proportions, the 
product is brass. Copper and lead, alloyed in certain 
proportions, make a metal, the best suited for the manu- 
facture of cocks ; and mixed with tin in different propor- 
tions, the products are bell-metal, gun-metal, &c. Indeed, 
there is, I believe, no metal which may not be alloyed with 
copper : and this disposition, or quality of uniting with 
other metals, is, perhaps, one of the reasons why copper is 
so'difiicult to be procured pure and free from alloy. 
It is, perhaps, owing to this circumstance that, the sur- 
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fiM^g of some copper-plates appear so porous and imperfect^ 
so much so^ as to be extremely difficult to polish sufficiently 
well for printing from. I have many thnes observed, that 
such copper would hile tolerably deep, but the edges of the 
lines were usually rough ; no doal|>t owung to the porous na- 
ture of the compound metal.. 

; The copper that is most usually found to lite lad, is of a 
lighter tint than is usually seen in good metal ; and, in ge* 
neral, it will be found much harder and less ductile than 
that which has the property of biting well. The best me- 
thod of making a comparison is, to obtain some of the Swe^ 
dish copper, which is at all times found so pure, that it is 
'cfabseri by jewellers, &c to alloy their precious metals with. 
The excellent quality of this copper was well seen some 
years since, for, when the old coinage of half-pence was in 
circulation, some of them that were coined in the reign of 
George the Second, were, no doubt, made of Swedish cop- 
per ; and, whilst some of the then modern coinage of Oeorge 
the Third, were as black as a piece of iron that had been in 
the fire, those made of the superior copper were always 
^leaQ, and nearly free from oxidation. The consequence, 
lof course, was this, that nearly the whole were melted by 
the persons employed in the jewellery line ; because, a 
cheap metal that would keep its colour so well, was, of 
course, an object of great importance, as an aUoy • 

I again repeat, that the object of these observations is, to 
call the attention of all persons concerned, to the investiga- 
tion of a great evil ; and having, I conceive, proved beyond 
a doubt, that bad biting may be produced by a compound 
acid, although the copper be good ; it now remains to be 
seen, whether any acid, or compound acid, will effect a good 
biting upon copper alloyed with other substances ; and 
which it is the misfortune of engravers too frequently to 
purchase, and thereby incur severe disappointment and loss. 

I am. Dear Sir, 

Your's, very respectfully, 

T. Gill, Esq, EdmunD TtJRRELU 
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^.-^On the Use of the Blow-Pipein Chemical Analysis^ and 
in the Examinaticfn of Minerals. By J. J. Berzelius. 
Translated from the French of M. Fresnel, by J. Q. 
Children. 

[Continued from Tol. II. p. 390.] 
OF THE REAGENTS AND THEIR USE. 

Nitrate of Cobalt dissolved in water. This solutionmust 
be very pure^ entirely free from alkali^ and rather concen- 
trated. 

This test is employed to detect the presence of alumina 
and magnesia ; the former giving^ after strong ignition^ a fine 
blue with the oxide of cobalt ; the latter/ a pale rose-colour. 
Silica does not prevent the appearance of these characters. 
There are two ways of treating a substance with nitrate of 
cobalt. 

(a) If the assay be absorbent, a small grain of it is usedj 
which is to be moistened with a drop of the solution, and 
heated strongly , but not fused. After being heated some 
time, the assay becomes coloured, bltie (more or less pure), 
if it contain alumina ; and red or rose-colour, if magnesia. 

In the latter case, we must endeavour to fuse it ; for the 
magnesian compoimd retains its red colour afl;er fusion^ 
and generally even acquires a stronger tint. The blue co- 
lour of the alumina is also permanent in fusion; but it 
thereby loses its distinguishing character; for minerals 
which contain lime or alkali, without alumina, also become 
blue hy fusion with oxide of cobalt ; but not till they have 
beenfused. 

{b) For harder substances, as the crystallized stones, 
the process is different The stone is to be ground with 
water in the agate mortar, till reduced to the state of pap. 
A drop is to be taken up by the pestle and laid on charcoal, 
which will absorb the water, whilst the fine powder sus- 
pended in it will remain on the surface. To this we add a 
drop of the solution of cobalt, and heat it gradually to red- 
ness, without stopping to examine the successive tints it 
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parses through^ beforie the salt is decompose4> and ivhich 
enfl in black : for it ia not till tl|e i^oment of brightest incan- 
descence, that the characteristic action is developed. If we 
perceive the mass begin to detach itself from the charcoal, 
we may take it- up, carefully widi the platina forceps, and, 
exposing it in that state to the flame of the blow-pipe, heat 
it more easily to the degree required. 

The colour of the assay cannot be judged of till it is com- 
pletely cold ; and it must be examined in day-light. The 
finest blue appears of a dirty violet colour, or almost red, 
by the light of a lamp or candle. 

The proper quantity of the solution of cobalt to be taken 
depends on its concentration, and is easily learnt by experi- 
ment. The presence of a metallic oxide in the assay, en- 
tirely destroys the action of this test ; and if the solution 
contain any trace of saltpetre, it will impart a blue colour 
to certain substances, which otherwise would not exhibit it ; 
for instance, silica and zircon*. 

9. Tin. — This metal is employed in the state of foil, cut 
into long slips, half an inch wide, and closely rolled up. Its 
use is to promote reduction in the highest degree in the 
fused vitrous compounds ; especially when the assay con- 
tains small portions of metallic oxides, capable of being re- 
duced to protoxides, and which in that state give more 
decisive results.' We introduce into the still hot assay, pre- 
viously exposed to the reducing flame, the extremity of the 
roll of tin, a part of which fuses and remains in the assay, 
and the whole is then immediately re-melted in the same 

* These phenomena had been observed by Gahn long before M. Thenard 
diseovered the blue colour produced by alumina, with arseniate, or phosphate 
of cobalt ; and they ha4 led hixn tp the discovery of the yejry same blue colour. 
He prepared it' with alumina quite free from iron, obtained by precipitation 
<from, alum, over which he poured a concentrated solution of nitrate of cobalt, 
an<ji exposed it, previously dried, to an intense heat. But, on examining this 
beautiful colour by lamp-light, Gahn found it rather red than blue, unpleasant 
to the eye, and flid not consider it as fit' to be used in ^e arts, nor even worthy 
of 4i particular description. This experiment was one of a series that he made 
to examine the modifications produced in minerals by beating them with me- 
taille solutions; of them all, thai; of cobalt alone furnished an useful result, B. — 
.j^or Thenard*s process for forming the alumina^obalt blue, see his Traill d§ 
Chimiej Vol, II, p 400. Second Edition.— C. 
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fiame. We must not continue the blast long after having 
added the tin, for in that case it will either wholly precipi- 
tate the metal which we wish to bring to the state of oxide, 
and all further action cease, or it will dissolve in so large a 
quantity in the flux (especially if it be salt of phosphorus), 
that the mass will become opaque. 

10. Iron — used in the state of harpsichord wire, Nos. 6, 
7, or 8. Bergman and Gahn employed it to precipitate 
copper, lead, nickel and antimony, and to separate them 
from sulphur or fixed acids. For this purpose, a small por- 
tion of one end of the wire is immersed in the fused assay, 
and the blast of the blow-pipe directed on it, when the iron 
becomes covered with the reduced metal ; the latter is often 
seen at the surface of the fused mass in the form of little 
globules. Iron has lately been applied iko a more important 
purpose, founded on its property of reducing the phos- 
phoric acid of the phosphates to the state of phosphorus, 
whence phosphuret of iron is produced, which, fusing with 
the assay, forms a white brittle metallic globule. 

11. Lead — free from alloy, especially with silver, is em- 
ployed in cupellation. 

12. Bone-ashes. — These are used with lead in cupelling 
Jtnetals or minerals containing gold or silver*. 

I have seen tobacco-pipes used for this purpose in Eng- 
land, on a transverse section of which the operation is per- 
formed. They have the disadvantage of absorbing very 
little oxide of lead, and of allowing us to work only on very 
minute portions of matter, which proportionately diminish 
the button of silver. I for a time tried the use of burnt 
round bones, performing the cupellation on one end, and 
carefully removing the portion loaded with oxide of lead, 
after every operation. But, from the extreme brittleness of 
burnt bones, the process before described is by much the 
bestf. 

* The raethod of using these has already been given in Vol. II., p. 78, and 
need not, therefore, be repeated here.— Enrroju 

f See last Note.— Eorroa. 
YQt. III. F 
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. 13. Silica. — Such as we obtain in the analysis of minerak, 
and partietdarly from pulvenzed rock-crystal, forms a very 
fusible glass with soda, by means of which we may detect 
^e presence of sulphur or sulphuric acid. I sometimes use 
glass instead of silica ; but it does not mix so readily with 
the soda. 

14. Oxide of copper.-^Is used to detect the presence of 
muriatic acid, 

16. Test papers. — ^Respectively tinged with infusions of 
litmus, brazil-wood, and turmeric. 

General rules for experiments with the blow^pipe.--^It gome- 
times happens that an assay with which we have been a 
good while occupied, is suddenly blown off from the sup- 
port To recover it, Gahn placed his lamp in a large tray 
made of sheet-iron, not tinned, its border about an inch 
high, and its bottom covered with a sheet of thick white 
paper. A white earthen dish, or a paper tray, will be a 
good substitute for the iron one in travelling. The tray 
should be emptied after every experiment, to avoid con- 
founding the assay with other matters. 

As to the size of the morsel operated upon, it is large 
enough if We can distinctly see the effects produced on it, 
and we are more likely to fail in our object by using too 
large rather than too small a piece. 

Von Engerstrom directs the assay piece to be ^bout 
the size of a cube one-eighth of an inch on the side, which 
.would be very well, if we wei^e Working with an enamelleifs 
lamp, but is much too large for our experiments. Bei^- 
man says, about the size of a pepper-corii ; adding, that 
we must often operate on smaller portions. This also is 
many times too large ; we should seldom succeed in ap- 
■ plying an adequate heat to so considerable a bulk, and.even 
for vitrification, with the fluxes, the size of a pepper-corn 
is much too great, a piece of the size of a large grain of 
mustard-seed is almost always sufficient. For the rest, ex- 
perience must teach us to determine the bulk best adapted 
to the success of an experiment, particularly when we 
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attempt to produce an effect on A small quantity which hf^ 
failed with a larger. But,. even if the e&periment $ucce^ 
with a large piece, it always requires a stronger and ^ 
longer blast ; and after all, we can judge of the colour and 
fui^ibility just as well with a smaller. The only instance 
in w^hich it might be convenient to operate on portions 
larger than a mustard-seed, is, when we wi^ to extifaict 
metals, whether by reduction with soda, or by cupellgtioi:)i 
because, in that case, if is obtalp a larger portion of th^ 
^letal sought for, which inay consequently be examined 
and distinguished with greater ease. 

Prior to submitting an assiay to the action of the flu::i^es» 
the phenomena it present$, when heated alone before Ijbe 
blow-pipe, must be exa.mined as follows. 

(a) The substance must be heated in -a small matra9i9» 
by the spirit lamp, to ascertain if it decrepitate, or give <^ 
water, or any other volatile matter. 

(])) We must heat the assay gently on charcoal by. the^ 
flame of the oil lamp directed on it by the blow-pipe \ an& 
immediately after rempyin^ it from the heat, apply it to 
the nose, to ascertain if \i contain any volatile acid, arseniCfT 
selenium, or sulphur* The odour developed by the QX^ 
dating flame must be compared with that which the re^ 
ducing flame developer, and the difference noted dbwn. 
The first renders the odour of selenium and sulphur more 
sensible, the second, that of arsenic. . . 

\c) The fusibility of the assay must be examined. If 
we can only obtain it in the form of roi^nd. grains, the best 
way is to place them on charcoal,, notwithstanding their 
liability to be blown off when not very fusible. But if we 
can choose a form to our liking, we strike off from the 
specimen, by the hammer, a very thin scale, one edge of 
which is usually transparent; ot select amongst the detached 
fragments, a pointed or lamellar morsel, which we hold in 
the platina forceps, and present its edge or point to the 
flame. We thus immediately perceive if the assay be 
&(siUe or not Infiisible substances retain all the sharp** 

f2 
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ness of their points and edges, which is easily dis« 
tinguished by the microscope. With difficultly fusible 
substances, the same parts become rounded ; and, lastly, 
those of easy fusion are melted into a globule. As to very 
difficultly fusible minerals, I generally grind them with 
water, and put a drop of the mixture on charcoal, precisely 
as is done in the experiments with nitrate of cobalt ; I then 
dry the mass spread over the surface of the charcoal, and 
expose it to the oxidating flame, till it adheres no longer 
to the support. It then forms one coherent body, a sort of 
cake, which I take between the platina forceps, and give^ 
its edges the greatest heat I can produce. The edges, 
even of substances that I call infusible, usually become 
slightly curved, which is a proof that, strictly speaking, 
they are not absolutely infusible ; but the microscope shews 
us whether they be vitrified or not In the same manner 
we treat dry pulverulent substances, after having made 
them into a paste, which is spread on the surface of the 
charcoal with the point of the knife. 

I am convinced that the heat we can produce by the 
blow-pipe supplied with air from the lungs, is very limited ; 
that we cannot, for instance, fuse by its means the smallest 
portions of either alumine or silica; and, consequently, that 
the determination of differences of fusibility does not de-^ 
pend so much on the size of the assay and the skill of the 
operator, as has been supposed. In this respect the 
blow-pipe has a decided advantage over the machines for 
producing a current of oxygen gas. 

[To be continued.'] 
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Queries on Soda, Wliite Lead, and Brunswick Green ; by a 
Correspondent.' In a Letter to the Editor. 

SiR| December 14, 1882. 

Hatinq been a constant Reader of the Technical Repo* 
sitory since its commencement, I have noticed various 
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articles^ being processes in the Chemical Arts now used in 
France. Can you oblige a friend to your valuable work, by 
inserting the processes now followed in France, in the ma- 
nufacture of soda and white-lead, and also the method of 
making Brunswick-green in this country, with copper and 
cream of tartar \ I mean the manipulations? — if the above re- 
quests come within the design of your useful pubUcation. 

I am, Sir, 

Your obedient Servant, 

T. Gill, Esq. C. R. 

We should feel great satisfaction in being able to gratify 
the wishes of our Correspondent ; nor shall our own endea- 
vours be wanting therein. We must, however, (and we 
trust not unsuccessfully,) again call upon the kind assistance 
of our readers for such information, and particularly on 
the subject of making Brunswick-green^ as they may be en- 
abled to afford us. 

On French Scytlies. 

Our Correspondent adds, that he was very much sur- 
prised, at seeing in the neighbourhood of Paris, a mower 
hammering the edge of his scythe very dexterously all 
along it, with gentle strokes of a small hammer, the scythe 
resting upon a portable anvil, fixed in the head of a stake, 
driven into the earth. On enquiring into the motive for his 
doing this, he stated that it very much improved the edge of 
his scythe, which was made of Damascus steel. He finished 
the edge, by sharpening it with a fine whetstone. 

Can these scythes be used in the soft state ? At any rate 
they must be tempered to a very low degree indeed, to be 
capable of bearing hammer hardening repeatedly, without 
cracking ; we know of none such made in this coimtry. 

It should be added, that the scythe was made of a thin 
plate of steel, riveted to an iron back. 



LIST OF PATENTS FOR NEW INVENTIONS, 

which have passed the Great Sealy since Nov. 26, 1822. 

To Joseph Egg> of Piccadilly, in the parish of St. James>. 
in the city of Westminster, Gun Maker ; for certain im- 
provements in the construction of Guns and Fire-arms,, 
upon the self-priming and detonating principle. Dated 
Nov. 26, 1822. — To be specified in two months. 

To Thomas Ibbotson, of Sheffield, in the county of 
York, Fender Manufacturer; for a Fender capable of 
being extended or contracted in length, so as to fit fire- 
places of different dimensions. Dated Nov. 28, 1822. — 
III two months. 

To John Dixon, of Wolverhampton, in the county of 
Stafford, Brass Founder; for certain improvements on^ 
Cocks, such as are used for drawing off liquids. Dated 
Nov. 28, 1822.— In two months. 

To Joseph WooUams, of the city of Wells, in the county 
of Somerset, Land Agent ; for certain improvements in 
Wheeled Carriages of various descriptions, to counteract 
the falling, and facilitate the labour of animals attached to 
them, and to render persons and property in and near 
them more secure from injury. Dated Dec. 5, 1822. — In 
six months. 

To William Robson, of St. Dunstan's Hill, Tower 
Street, in the city of London, Printer and Stationer ; for 
a method to prevent or protect against fraudulent prac- 
tices upon Bankers' Checks, Bills of Exchange, and va- 
rious species of mercantile, commercial, and other cor^ 
respondence. Dated Dec. 10, 1822. — ^In six months. 

To Jacob Perkins^ late of Philadelphia^! in the United 
States of America, but now of Fleet Street, in the city of 
London, Engineer; in consequence of commimications 
made to him by a certain foreigner residing abroad, and 
discoveries by himself^ he is in possession of an Invention 




of certam improrrements in Steam Enginesi Dal 
Dec. 10, 1822,— In SIX months. 

To Samuel Parker, the younger, of Argyle Street, in 
the parish of St. James, Westminster^ and county of 
Middlesex, Bronzist; for certain improvements in the 
eonstructipn. of Lamps. Dated Dec. 10, 182S. — In two 
months. 

To William Bundy, of Fulham, in the county of Mid- 
dlesex, Mathematical Instrument Maker; for a Machine for 
breaking, cleaning, and preparing Flax,^ Hemp, and other 
vegetable substapces containing fibre. Dated Dec 16» 
1822. — In six months. 

To Thomas Bamai'd Williamson Dudley, of King 
Street, in the parish of St. Ann West, in the county of 
Middlesex, Mechanist ; for a method of making or ma- 
nufacturing malleable Cast Metal Shoes, for draft and 
riding horses, and other animals, upon a new and improved 
plan or principle. Dated Dec. 16, 1822.— *In six months^ 

To John Nicholson, of Brook Street, Lambeth, in the 
county of Surrey, Civil Engineer ; for certain apparatus 
for the more conveniently applying heat to certain instrU'- 
ments of domestic use^ Dated Dec. 16, 1S22. — ^In six 
joionths. 

To John Dumbell, of Ho wley House, Warrington,- in 
the county palatine of Lancaster, Merchant ; for certain 
improvements relative to carriages, which may be applied 
thereto, or in the improving of the organization, driving, 
actuating, accelerating, or moving ofvehicles and carriages 
in general. Dated Dec. 16, 1822. — In six months. 

To John Bainbridge, of Bridge Street, Cheapside, in the 
city of London, Merchant ; in consequence of a communi- 
cation made to him by Amos Thayer, Junior, of the city 
of Albany, in the United States of America, Mechanist ; 
he being in possession of certain improvements on Rotatory 
Steam Engines. Dated Dee. 16, 1822. — In six months. 

To Matthias Wilks, of Dartford, in the county of Kent, 



A-. 



'•*?k1- 



3g MISCBIiLANSOUS. 

vpeed-crusher; for a new method of refining oil produced 
from seed. Dated Dec. SO, 1822. — In six months. 

To Thomas Linley, of Sheffield, in the county of 
York, Bellows Maker ; for a new method, different from 
any that has been hitbento invented or known, of increasing 
the force or power of Bellows. Dated Dec. 20, 1822. — 
in two months. 

To Sir James Jelf, of. Oaklans, near Newnham, in the 
county of Gloucester, Knight ; for a combination of Ma- 
chinery for working and ornamenting Marble and other 
Stone for jambs, mantle-chimney-pieces, and other pur- 
poses. Dated Dec. 20, 1822. — In six months. 

To John Isaac Hawkins, of Pentonville, Civil Engineer ; 
and Samson Mordan, of Union Street, City Road, Portable 
Pen Maker ; for certain improvements on Pencil-holders, 
or Port-crayons ; and, in part, for the purpose of facili- 
tating writing and, drawing, by rendering the frequent 
cutting or mending of the points or nibs unnecessary. 
Dated Dec. 20, 1822.— In six months. 

To William Pass, of Curtain Road, in the Parish of 
St. Leonard, Shoreditch, in the county of Middlesex^ 
Dyer ; for improvements in the calcining and smelting of 
various descriptions of Ores, Dated Dec. 20, 1822. — In 
six months. 
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XVL^^On the Use of the Blow-Pipe in Chemical Analysis^ 
and in the Examination of Minerals, By J. J. Berzb- 
LTUs. Translated from the French of M. Fresnel, by 
J« Cr. Children. * 

[Continued firom p. 68.] 
OF THE REAOENTS^ AND THEIR tJSE. 

H. D£ Saussure made a series of experiments to deter- 
iiiiiabe tke relative fusibilities of mineral substances, and 
eijeubiced in degrees 6f Wedgwood's pyrometer the tem- 
peraiutes at which diese different bodies began to fuse, 
from the proportion which the diameter of die largest 
vohmle of each mineral that he could fuse into a globule* 
bore to the diameter of the largest globule of silver fusible 
at a known temperature. His tables are certainly very 
liUui^le, but since they cannot Aumish useful indicatiomi 
in such expenments as we are treating of^ and as the 
resiilta ^ey present are» at most, Imt approximations, 
I i^iall say no more about them. 

• Certain ^Ubsiances, particularly certain minerals, undergo 
B diange of foitn ^d aspect before the blow-pipe, with- 
out, howeveTi entering into fusion. Some swell up like 
boray, or fonA ramifications which^ taken altogether, have 
the appearance of a cauliflower. Of these substances^ 
8(»Be fuse after intumescence, others retain that state with- 
out fiising.' Other mineral substances throw out a sort 
'of foam whilst fimig, and afford a blebby glass, which^ 
'although vecy transparent in itself, produces in mass the 
«£fect of a dull glass, from the multitude of air-bubbles 
which it contains. • 
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T4 Berzelius on the Use of ih$ Bhw-^pipe. 

This intumescence and foaming do not take place, in 
most minerals, till they have acquired the temperature 
at which the whole of their water is driven off: the rami- 
fications seem to result from a new state of equili- 
briuni hetweea the eoBstttMnt paita of tlie bodksu pro- 
duced by the heat : as to the intumescence, and the pro- 
duction of foam which ensues after fusion, they can only 
belong to the expansion of a cpmponent part of the sub- 
stance^ which is volatile and assumes the gaseous form ; 
although th^se phenoQiena often occur with compoimds in 
which analysis fails to detect the presence of a^y similar 
matter. They tak^ place chiefly in the double silicates of 
lime or alkali, and alumina. Sometimes they disappear after 
a few moments' blowing; at others they last as long as the 
s|il|8^nce remains liquid. In the latter case it appears 
^^\ thQ assay take$ carbolic acid from the flame, .wbi<<I| 
y^ tr94i)fQrnied by the contaqt of the charcoal into. carbonic 
ipk)ydte, »ri4 tb%lt it 19 this which fills the blebs^ The oiiiise 
pf the^e Yfifipus kinds of intumescence deserves parlic^ilar 
investigatio<i^j 9s long as we remain ignorant of iv we q^p- 
pot flatter oi^i^lv^^ with having a thorough knQwledge of 
Ji^e bodies that prQS^JQit tlii^ species of phenomena. Ii| 
(hf^ meant . tio^e, it itflbrd^ * good character by vW<?h to 
f^tingui^h s\i,bstanoe« that in Qtber respects are alik^,* 

Jn the uiie oCflu^ies we Qiu9t Iiq careful not to suspend 
the blast too soon. A sub^taAQe.majr s^em to be iulUs}bl^ 
^ the beginning, ^h¥^ by dog^^^s yields to th^ iK^tion 
i^f the flu3^, ai;id at^ the end pf two i&imtes enters into pe?- 
i^% ft^iqn. M^eover, we. must put c«dy small portions 
.W it t^ be fu^ed at a timet, and wait tUl the flrsit ha9 u»r 
.4efgQn« th^ action of.th^Huxi, b^o^e^ vi^, add as^icoud, 
^.*b»ti in short, th^ f^^. produpedinay attain a. dc^«^ 
Ai ^atuwtion beyond wlucb it can dissolve po uMwre qf tbo 
^Miay.; when the. gU^ is thus satui:ated» it often pretsents 
JtiaQi&^st ei¥$jcM;s which muld not b^ produced with the 

iCtolil^Pt laturated. 

When operating with fluxes before the reducing flamfe. 
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it wmstiooes happens that the assay globule oxidates aa 
the charcoal cools, and we thus lose the fruit of our first 
process. To obviate this inconvenience, we turn the chaip- 
coal upside down, so that the globule, still fluid, may fkVL 
on some cold substance, as the iron tray under the lamp; 
«r, if that cannot be done, we pour a drop of oil over it. 
.The useof the oil, however, is productive of another k$r 
co&vemeQce,'-^it frequently carbonizes, and thus rendets 
the ^3a&s obaciu^, which should be avoided. 

If the;ccdour of the fused assay be so intense as to ap- 
pear opaque, we may ascertain its transparency by holding 
the'globuk in a certain direction opposite the flame of tbe 
lamp; when we may distinguish, ev^n in broad-day ^gbt, 
*^tbe reversed image of the flame painted on the glass, in 
4ihe colouF of the latter. We may also flatten the* glass 
before it becomes solid, between a pair of forceps with fliit 
claws, previously heated ; and if that be not suf&cient, we 
must endeavour to draw out the glass globule, at the in- 
stant it begins to cool, into a thread fine enough £» its 
colour to be seen by transmitted light. 

According as they are exposed to the outer or inner 
'fldme of the tamp, and fused alone or with fluxes, miilieihal 
substances present numtsrous phenonnena, which must be 
car^fuify noted, and form, when taken' together; tiie ^eM- 
•rsA result o( ^e trial to which eadai individual has bean 
-ftubmitted. The minutest circumstance of these phenoD^tla 
must be attentively observed, because it may often lead to 
-die detection of elements' whose presence was not sUspedted. 

With regard to ^juite new substances, the advantage 

wliidi the opel*ator may derive from the blow-pipe in Ks- 

eeftienAng their presence and some of their proi>eTtieis, 

depends entirely on the extent of bis knowledge of chemh- 

^iry in genial, and' pyrognostie phenomena lii particular, 

at well as on his personal s^ in observing imd seia^g #n 

whatever' is characteristic ki theeifi^ts produced. Oh' this 

subject no particular rule can be laid d&wn.*— Whenever 

o2 



IMUcCuLLocB M the Use ofPerfumei^ Vc. 

« 

'#0 would record the result of an experiment with the Uow- 
^pe, either for our own instruction or that of oAers; we 
^Mlrat always make two experiments, note down separately 
'^le result of each, and then compare the two together, for 
H often happens that something which escaped us on a first 
-bbserration, strikes lis on a second. The safest mode b 
46it two persons to make, and note down separately, a simi- 
lar set of experunents, and compare their results; if they 
agree, they may be considered as accurate, otherwise the 
^fMuse of discrepiincy must be sought for. A little diffi* 
. ^ittoky sometimes attends this sort of association^ from two 
persons not always seeing and denominating colours alUce. 
'^tit instance, there were certain shades which Gahn al- 
%ayiii called yellow, or dull (dark) yellow, and which 1 
-'|)ersisted- in calling red, although we agreed as io their 
Andatnental colours, pure yellow and pure red. 
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' !Knf. — On the Use of Perfumes in preventing the Forma" 
tion of Mouldinehs. By John MacCulloch, M.D*. 

ijXHB&B.are mapy cases of daily occurrence, in which the 
: growth of those minute vegetables that^ constitute mouldi- 
tSeiSy if a very troublesome inconvenience. As your 
«Joilmal.does not despise the useful, I need make noapo- 
ilogy for a coQimunicatipn that has no other quality to re- 
i^mmend it. 

.f I do not: pretepd to account far the mode in which pejit;- 
^fiimes act in producing this effect ;. nor do I know the li- 
. imtitions with respect to these v but I have found it hold 
. f <x)d with all the essential oils that I have tried, and tJl^t 
.,#ven when used in a very minute quantity. 

Ink, paste, leather, and seeds, are among the common 
^ fvtieles which suffer from; this cause, and tp which the re- 
' ttiedjr is easily applicabler With respect to articles of 

* Trom tke Edinburgh Philosophidtl Journal* 
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ibod^ such M breads cold meats, or dried fish, it is less 
easy to apply a remedyi on account of the taste. CloveSp 
howcTer, dnd other spices whose flavours are grateful, may 
jK>metime8 be used for this end ; and that they act in con* 
sequence of this principle, and not by any particular anti- 
septic virtue, seems plain,^by their preventing equally the 
growth of minute cryptogamous plants on ink, and other 
substances not of an animal nature. 

The effect of cloves in preventing the mouldiness of ink* 
is indeed generally known ; and it is obtained in the sam^ 
way by oil of lavender, in a very minute quantity, or by 
any otiber of the perfumed oils. 

• To preserve leather in the same manner from this eflfeo(« 
is a matter of great importance, particularly in military 
storehouses, where tiie labour employed in cleaning har- 
ness and shoes is a cause of considerable expense, aa| 
where much injury is occasionally sustained from this cause. 
The same essential oils answer the purpose, as far as I 
have had an opportunity of trying, effectually^ The cheap- 
est, of course, should be selected ; and it would be. neces- 
sary to try oil of turp^atine, for this reason. The total 
interruption of all my pursuits has hitherto prevented ae 
from carrying these trials as far as I intended. 

It is a remarkable confirmation of this circumstanoef 
'that Russia leather, which is periumed with the tar of the 
Urcb-tree, is not subject to mouldiness, as must be weQ 
known to all who possess books thus bound. They even 
iprevent it from taking place in those books bound in' calf 
near to which they happen to lie. Thb fiu^ is particulariy 
well known to Russia merchants, as they suffer bales -of 
this article to lie in the London docks in tiie most careless 
manner, for a great length of time, knowing well tiiat they 
can sustain no injury of this nature from dampness, 
whereas common curried leather requires to be openedi 
cleaned, and ventilated. Collectors of books will not be 
sorry tp fearn, that a few drops, of f^iy perfumed oil wil} 
ensure their libraries from this pest. 



I hsA eommeiMed «oifie triri* on wood, on the tain^ 
prifieiple,- with ^ vieir 4f frreserring it from ^hat is caBtd 
the dry-fot ;. and^ as i% Me»ed to me, with effiMSt.. But as 
I have now no hopes of pursuing tbk subject, 1 am glad 
to have an opportunity, by your means^ of puttk^ it into 
better handk. A cheap oil^ pf course, would be required 
for operations so extensive as di!S« 

The next substance that I sliall point ont, is paste, 
trhich is a very perishable article. Alum, which is used 
\ff the book-binders, Although it preserves that nmst ae^. 
aessary substance longer than it would remain useful vrith- 
out it, is not very effectual' Rosin, so^netinies used by 
shoe-makers, answers the purpose better,* and appears to 
Wst entirely on this principle* It is, however, less effectual 
than even oil of turpentine. Lavender, and die other 
strong perfumes, such as peppermint, anise, andbergamot, 
are perfectly effectual, eveu in a very small quantity;- and 
paste may thiis be preserved for any length of time* 

Your mtneralogical readers in particular, .who have fte^ 
quent occasion to use paste for their labels in very small 
quantities, and where the trouble of thus making it on 
Ot«ry fresh occasicm is inconvenient, will be glad to know 
that this useful article may be made to keep^ even iot 
years, always ready for use, and subject to no change. 

• That which I have long used in this manner, is made of 
flour in the usual way, but rather thick, with a proportion 
of brown sugar, and a small quantity of corrosive subli* 
nfiate. The use of the sugar is to keep it flexible, so as to 
prevent its scaling off from smooth sur&ces \ and that of 
the corrosive sublimate, independently of preserving it&om 
bisects, is an effectual cheek against its fetaientation. This 
aalt, however, does not prevent the formation of mouldi- 
ness. But as a drop or two of the essential mis above 
mentioned is a complete security against this, all the causes 
of destruction are efibctually guarded against. P&ste made 
in this manner,, and exposed to the air, dries without 
change to a state resembling horn ; so that it -may at any 



BtMXilHv^t 6n a beaktiftd Blue CQlout, f§ 

tba^lse Wetted agilri^ and applied to- use. When k^pl in 
ackae cbrered pot, it may be preserved in a state fit fiiir 
uae at all timea. 

This principle seems also applioaUe to tb^ p^efi»eiftati0ti 
ofseeds, particularly in cases where they lurd sentfrom 
dbtant countries by sea^ when it b well knowii.ihat thej^ 
often perish from this cause. Damphess^of oou^rsei wiB 
pcarform its office at any tats, if moisture is not exK^luded; 
yet it is certain, that the ^owtb Of the regetaUes whid» 
constitute mould, accelerate the evil ; whether by reiskiM 
mg moisture^ blr by what meansy is not very a|^parenii 
Thisi in fact, happens equally in th^ case of dry-rrot ill 
wood;^and| indeed^ in all othets where this cause opei^alm*^ 
It is a curious iilastratiott of the truth of this ti^w of h 
remedy, tiiat the aromatic deeds of all Idttd^ ate not sub^ 
ject to mould> and that their vieinity ptetent^ it in oth^tv^ 
with which they are packed. They also {fitbduce die Mcntf 
effect dldly, even in animal miatteifs^ withoyf its being suil*^ 
pected. Not to repeat any thing on the subjeef of (^dd&ery',' 
I need only remark, that it is cottimon to put pepper intdr 
collections of insects, or birds^ without k^ having beett 
remarked that it h^ the same power of keeping off mould, 
as of discoiiragitig or killing the PtiftAd om^^hts, ot ^thelf 
insects that commit ravages in these ctti^es. 

In ec^cIudiAg these hints, I mi^t ddd, in iUtnitratiioii' 
of them, that gingerbread, a^d bread edtitaining eai^a^^' 
way*^eed^ ils far less liable to nlouldii^eiSs than plain bt^dd* 
It will be a matter worthy of consideration, how far flcjuf 

might be presei'Ved by ^me ptoject of this kihi* 

■ . ■ . . . • , . . < 



XIV. — On a beautiful Blue Colour, By M. Bk^aconnot.* 

A portion of a very fine blue pigment was placed in the 
hands of M. Braconnot, by M. Noel, for examination. It 

* From No. XXVIII of the Journal of Science, Literature, and the 
Arts. • * " ■ 
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was the produce of a manufacture at Schweiiifurt,.wherei 
the pr^MuratioD w^ kept secret M. Braconnot readily 
ascertamed it to be a triple compound of arsehious add, 
hydrated deutozide of copper, axui acetic acid; so that it 
approximatea to the green of Scheele* After variqus trials 
to form it, die following process was f(nmd to be. the best 
Six parts of sulphate of copper were dissolved in a small 
quantity of water ; also^ six parts of white arsemc, with 
eight parts of potash of commerce were boiled in ,water 
until no forthcor quantity of carbonic acid was disengaged. 
This hot solution was gradually mixed with the firs^ coin, 
tinually agitating until effervescence ceased ; an abundant 
dull yellowish green precipitate was formed. About three 
parts of acetic acid were then^added, or such a quantity, 
that a slight excess was sensible to the smell ; gradually 
the precipitate diminished in volume, and in some hours,, a 
slightly-crystalline powder was .deposited at the bottom of 
an entirely colourless solution* The fluid was poured off. 
as soon as possible ; and the powder, washed with plenty 
of boiling water to remove the last portions of arsenic, 
was then of a brilliant colour. 

Care must be taken not to add to the cupreous solution, 
an excess of arsemate of potash, as it causes waste of th§. 
acetic acid afterwards added, ai^ the latter must be in ex^ 
oess. In repeating the process in the large way, an arse- 
nite of potash, prepared with eight parts of oxide of ai?se« 
mc, instead of six, was used, ai^d the result was very sue- 

• 

qessful. M. Braconnot thinks that probably, a slight y^ 
nation of the proportions be has given may be( found adr 
vantageous ; but in the mean time considers it right to 
give tiie best process he is able fi)r the preparation of a 
colour so beautiftil, and which may be very valuable in thQ 
Arts.--^n«t de CAim, xx. 53. 
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Xy.7-wA:a)tt»/ of Mr.^ Bartqn!5 Meth(d.uf making ihe^ 
Iris Metal Ornaments, or of Ornamenting Steel and other 
Meialsy with the Prismatic, Colours^. 

Mr. Barton^ of the Mint; a gentleman well known for. 
his ingenuity and his mechanical attainments, has re* 
cently conceived the happy idea of ornamenting steel, and- 
other articles, with the colours of striated sur&ces, and 
has secured, by patent, the exclusive privilege of apply*^ 
ihg' tins principle to practical purposes. The excellence 
of Mr. Barton's en^e has, ho doubt, enabled him to* 
execute this kind of work, with a beauty and precision 
which no other person can hope to imitate. The engine 
which he uses was given to him by his father-in-law, the 
late celebrated Mr. Harrison. It was constructed by Mr* 
Harrison himself, and its merits depend chiefly' on the- 
beauty and correctness of the iscrew ; the apparatus for 
cutting which,' by 4in excellent inclined plane, also accom- 
panied the enginel The plate on the screw is not divided 
higher than the SOOOdthpart of an inch ; but Mr. Barton 
has drawn divisions on steel and glass so minute as the 
10,000dth part of an inch. In drawing lines of SOOO in an 
inch, Mr. Barton often leaves out one line intentionally; and 
one of the greatest proofs of the stability of his engine 
is, that after having taken off the brass table, with the 
work upon it, (when the omission is distinctly perceived^) 
he cari restore it to its place, and introduce the line, hfithoui 
its being distinguishable from the rest, • 

Iti applying the principle of striated colours to oma- 
meht iBteel,'the effect or pattern is produced upoh ^ 
jpolished surface, by the point of a diamond ; so that either 
die whole^ or a part of the surface, is covered with lines 
or grooves, whose distance may vary from the lOOOdtb 
lo thelO,OOOdth of an iiich. When these fines are most dis" 
tant, the prismatic images of the candle, or any luminous^ 
body, seen by reflection from the polished surface, are 

*■ From the KdihBufgh Philosophical Journal. 
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nearest one another, and the common colourless image; 
and when the fines are kdst dist€ntfi the colout^ imi^^ art- 
farthest from one another, and the colours are most vivid. 

In day-Ught^ the colours produ^d by these nihiute 
grooves are scarcely distinguishable, unless at the boulii^ 
dary between a dark and a luminous object : and we eo]><' 
ceive that their brilliancy will be very much impaired^ 
even with artificial lights, when they are dispersed by the 
interposition of globes or hemispheres of ground glass. 

In sharp lights^ however, and particularly in that of the 
sun, the colours shine with extraordinary brilliancy, and 
the play of tints which accompany every luminous imagCj. 
can only be equalled by their matchless exhibition in the 
reflections of jthe diamond. The surface of fine eted^ 
thereforei when grooved by such a skilful hand as Mr^ 
Barton's, is peculiarly fitted for imitative jewels, and other 
articles of female dress : and we have no doubt that it 
will find an application to many other purposes, both of 
use and ornament 

The divisions which Mr. Barton most commonly uses 
for his metal ornaments are 2000 to an inch; but when 
the material is good, his engine enables him to divide to 
5000 and 10,000. When the lines, however, are so close^ 
the labour is very great; but the beauty of the work is 
generally a compensation for the time bestowed upon it^ 
as the strength of the colours increases with the number 
of lines. The depth of the line, Mr. Barton finds to have 
a great effect in producing brilliancy, o^mg to the mcrease 
in the quantity of reflected light; and he is, in some mea- 
sure, enabled to judge of the depth, by the faintness of 
the reflected image of bis eye, when looking perpendicu- 
larly at the steel, until at last, by totally removing the 
original surface, in consequence of the edges of the cut 
meeting, the whole surface looks black, and the eye is no 
longer seen. 

Since the preceding notice was written, Mr. Barton has 
had the kindness to favour us with various specimens of 



thl^omaiiieiits ezeeutedby lus engme; and high aft our ez-^ 
pectations. were, we cmifeia they were greatly surpassed 
isgr the work itself.. 

Some of the specimens are struck from steel dies, con- 
taming the grooved pattern, and it^^is singular to observe 
the perfection with which the impress of such delicate 
work has been conveyed. . 






KYI.'^Meihod of Colouring Alum Cn/stals^m 

In making these crystals the colouring shotdd be added 
to'the (saturated) solution of alum (in boiling water), in 
proportion to the shade which it is desired to produce. 

Coke, with a piece t)f lead attached to it, in order to 
make it sink in the solution, is the best substance for a 
nucleus ; or, if a smooth surface be used, it will be neces- 
sary to wind around it cotton or worsted (threads), other- 
wise no crystals will adhere to it. 

KZtou/.— Muriate of iron. 

Bltie. — Solution of indigo in sulphuric acid. 

Pale Blue. — Equal parts of alum and blue vitrioL 

Cnmson.— Infusion of madder and cochineal. 

Black. — Japan ink thickened with gum. 

Green. — Equal parts of alum and blue vitriol, with a few 
drops of muriate of iron. 

Milk White. — ^A crystal of aliim held over a glass con- 
tmning ammonia, the vapour of which precipitates the 
on its surface. T. Qt. 



XVIL— *' Assainissement ;" or^ Modes suggested/or the Pre* 
servtttum of Health ly Fenlilationj &c.f 

(Continued from p. 54.) 
WITH A PLATE. 

Certain gaseous and other vapours may be mixed with 
th^ air we breathe, without producing any very itiarked 

*From No. XXVIII of the Journal of Science, Litenture, Sec'. 
f Fnmi the DUfUmmeire Teckn§l0gifue, 
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iikioilveiiienees ; but the effects erf a ttiixtttre of many otbiit 
kinds aire highly dangerons, and more quick in theii^jK^ 
tion even than those of animal miasmata. Hydrosulphni^ 
acid, hydrosulphuret of ammonia, die fumes of arsenic, of 
mercury, of chlorine, of nitrous acid, &c. cause horriiik 
accidents. We will here detail some of the effects of iUb 
hydrosulphuric acid (sulphuretted hydrogen), which is tii| 
most violent poison at present known. 

This gas may poison by its action upon the skin, even 
when it comes in contact with a very small part of ilk 
surface only. We owe to M. Chaussier the first obser- 
vation of this phenomenon, which (he following fact de- 
monstrates in the most positive manner. He plunged the 
foot of a rabbit into a bladder filled with hydrosiilphurie 
gas (which had no communication with any other i>aTt of 
its body, so that it was impossible for the animal to respire 
it) and it died in a few moments. 

The smallest quantity of this gas introduced into the air 
which serves for respiration, renders it mortal; added 
in the proportion of the eight-hundredth part only, (or 
0,00125,) a horse breathing this mixture died immediately. 
It is this extremely deleterious gas, the hydrosulphuret 
of ammonia (the morbific energy of which is nearly as 
great), &c. which is disengaged in the putrid fermenta- 
tions which take place in sewers, stagnant waters, ditches, 
&C. Too much care, then, cannot be taken to employ the 
means which we shall indicate to prevent these fermentar 
tions, or at least to oppose their mischievous effects. 

We cannot avoid expressing our regret, that various 
latent causes of insalubrity, are not removed from the neigh* 
bourhood of Paris, or at least that their bad effects are 
not remedied. We particularly allude to those prepara- 
tions manufiictured at Mont&ucon. . These are sources of 
considerable infection, from whence, especially in the hea$ 
of summer, these gases and other deleterious vapours exr 
hale, and which are condensed in Paris. 

In the great north sewer there ift a considerable fonna- 
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-tkm oi^ faydrosulphuric acid gas, &c which under certain 
-oireumstaaces disengage themselves at the openings where 
Aie kennels empty themselves into it; and the habitat 
'tions in the vicinity of these parts are infected with im- 
'fleaeant odours, and insalubrious gases. It would be easy, 
«liy lliaking use of a very simple contrivance (which is em- 
-fkyed in Ekigland, and has been applied to the sewers 
of die interior of the slaughter-houses in the Abattoir of 
•Montmartre) to prevent its issuing from so many places ; 
443ast-iron pipe should be employed to conduct the water 
"firom the kennels into the sewer ; first causing it to pass 
into a cistern of. the same metal, whose top being raised 
•above the bottom of the pipe, completely prevents allpaS's 
4age of the gas, and yet at the same time allows the water 
4o flow freely (see Plate IV. fig. 3). This construction is 
•perfectly analogous with the safety-tubes used in chemical 
laboratories and other manufactories, where the same end 
^18 intended to be obtained (see fig. 4)» It would thus be 
•very easy to prevent the escape of gas from these nume- 
-rous apertures ; and it would be well, in this case, to con- 
duct the gases disengaged to some other distant quarter, 
where they might also be elevated considerably before they 
'Ore suffered to escape into the atmosphere ; and' also, to 
cause a continued current of air to pass tiirough the entire 
length of the sewer, and which, by carrying off the gas as 
^t as it was formed, would also produce another 'useful 
result, namely, that of opposing the progress of the fer- 
mentation, and consequendy of diminishing the quantity of 
gaseous products. 

InaU renewals of the air, whether continually or at in- 
tervals ; and either by ventilating machines, or by die 
action of fire; it is necessary to- know the quantity of air 
introduced in any given time. 

' - We must first find out the velocity of the current of air, 
which may be done by various easy methods. The first 
which we shall describe was the invention of Hales (in 
4740).' It consisted in exposing to the current of air, of 
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•irhieh we' would' measure the tdlocity, Iii6 orifice bf a glalMr* 
tube bent in the form of an mverted syphcm (see fig. S^ ; 
the water which is put into this syphon will retrain at the 
.same level in bot;h branchesi but the pressure of the em 
upon Onei of the surfaces of the liquids B| d<estroys tjbe 
equilibrium, and causes the water in the other branch tt> 
rise : now the difference C, D> between the level of these 
two branches^ wiU give the measure of the pressure ^to- 
jcised bydie air» always taking into account its difl^ansiicis 
in dengity^ water being eight Jiimdred times heavier^jliaii 
air. Nowi as the pressure exerted is equal to the squaxe 
x>f its velindty, it follows that its velocity is equal to the 
^tKBxe root of diis pressure, of which hfc have the iae^M^te. 
. Another means of ascertaining the velocity of b, curreB^^ 
jvhether of air or gas,. consists simply in prodijk^ing a Small 
puff of lamp-black, or any other light and coloured body, 
.by. i^ing it in the mouth of a pipe of ii certain lenglli, 
smd through which the current passes, whose velocity is 
proposed to be discovered. We observe, very accurately, 
by the escape of .tlie black powder, the time it has taken 
jn its passage through the pipe ; and it is evident, that tbia 
win be the m^asiure of the velocity of the current ' We 
nust nevertheless repeat this experiment several times, in 
jorder to find a mean, which will afford us a greater ^pro- 
bahility of exactness. 

Having, obtained the velocity of the air by one of the 
meims above described, we riiall ,find the quantity intro- 
idueed in any given tim^, by m^isuring the section of the 
channel through which the air passes, (or a section of 
iia^' narrowest part of it, if the passage is not equal 
^oughout,) and multiplying .the' area of this neetion 
by the velocity of the air. We wfll ehieidate^tiuabyan 
example. 

' Supposing a pipe to be made of a rectangular prismatic 
form, and whose seetion forms a square of two decimetrea 
an each dde ; and, * consequently, of four decimetres m 
area> the velocity of the eXr or gas which passes tbrougli 



Urn pipe» ihay be known by the method* we have de^ 
scribed. Thus, suppose it equal to one metre per seeond : 
: By multiplying, then, thei Area of the section of the pipe 
hj its length, 4 x .100sp4'00, that is to say a column equal to 
400 cubic decimetres ; no!Kr the' velocity being one metve, 
Opt ten decimetres per second, it is evident that it will pass 
4ie. whole length of the pipe in ten seconds, and will siip- 
ply 400 cubic decimetres, or 40 decimetres per second :— * 
by multiplying the surfiice of the section by the velocity, 
tfataame result had been obtained. In fact, as 4x 103:40 ; 
the. formula pointed out must give the exact result 

In drying various substances in humid situations, it is 
useful to know the quantity of aqueous vapour carried 
off by the atmospheric air. 

When it is proposed to disinfect any place, in wluch the 

renewal of the air charged with putrid miasmata cannot 

be effectually operated upon, without running the risk of 

mfeCting the neighbourhood, — ^we commence by decom* 

posing these animal emanations by chlorine (or the dis^ 

infecting apparatus of Guitton-Morveau), which frees them 

fipom one of their constituent parts, the hydrogen, to form 

the hydrochloric acid ; and this disunion of one of their 

principles, is sufficient to deprive these miasmata of all 

their dangerous properties. It is proper, however, to use 

this method with certain precautions, as the circumstances 

themselves will point out. It is sufficient to recollect, that 

this anti-putresoent gas, is itself very deleterious. 

• In England, a great quantity of nitric acid is employed 

for this purpose. 

. Vinegar, which is also very often recommended as an 
anti^putrescent, is, however, far from possessing the 
-energy of the two agents above described ; it does not at 
all change the nature of the miasmata ; its preservative 
eflS^t appears to be owing to the irritation which it pro* 
daces on our organs ; an irritation, which may for some 
time defend them from the morbific action of putrid ex- 
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habtionsy but mil hot t>rereAt their ill effects being 'ofteir*^ 
wards produced, with all their inteuBity. 

Water^ in its natural state, is always more or less 
diarged with heterogeneous matters, and will generally ex-' 
perience a putrid fermentation ; rain water even, particu- 
larly in the heat of summer, collects in its fall an infinity- of 
light bodies, which are diffused through the atmosphere;' 
if this be put into closely-stopped vessels^ it is susceptibler 
of becoming putrid. This effect has been often reniarked 
when soft water has been carried on board ships. Lowitx* 
having observed, that in the course of long voyages, die- 
bistfrels the interior of which had been charred, present 
the water much longer without putrefiftction ; demonstraled* 
by many experiments that charcoal had the, property ol 
absorbing gas, and of preventing putrid fermentation .ff6m 
taking place* ; and this property of it he has applied to Ae 
purifying of water intended for domestic uses : this procesa 
has given rise to the foundation of large establishments in 
which water is filtered through charcoal before being miade 
use of for the consumption- of large towns. However 
good this method may be, it is not infallible in certain cases': 
in fict, it is evident, that this property of the charcoal is 
not very durable, but, on the contrary, its purifjdng 
qualities are very soon exhausted. It is conceived that 
its durability depends upon the state and quantity of water 
with which the charcoal is brought into contact, and ako 
on the temperature. Respecting this latter circnmstanoe^ 
I have had occasion to observe a fact whidi.it may be use- 
ful to state here. 

It>s(mietimes happens,* that water, after /having been 
passed through a charcoal filter, is more impure than it was 
before filtering. I have met with filtered water whose fer- 

• In order to preserve soft water on board vessels, they now use iron 
tanks in preference to wooden casks; in which, besides the advantage dT 
it not being liable to load the water w:ith f i^tnctiye principles, as is the 
case with wood, it preserves it better, and theiyater is more readil/ • 
stowed. 
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imtaEliiiMe=qua£tie8 r^Dite insalubrious ; intw/^atf- 

finalr faours it aci:iuirM'm 'very disagreeable taste, and:;.%he 
Ustmentatioii which todk- place gave it :a very peculiar-.'cba- 
raHel*.^' It became ropy, m the maimer of extracts.. I^e^-i 
plilAfi thts'phenotilenon thui^(£lnd many <»bservations whick 
I have since made, confirm this theory)^ It is Well kiiown 
A'iit'''<ihait^al absorbs extractive, . gaseouis^ and cdlouiing 
ttAliC^lns;'^. when' used in clarifynig vegetable extracts,. 
NMlrv'tbisalAorbdiitpdwer must have its limits^ like eveiy 
dAdr powei^ which we know^:- a {ioint liheh-ari^ives when ^ 
has received a complete saturation, and where, consequently^ 
dicf charcoal becomes entircily inert ^ and if, u»ler Ae^dr- 
elmisilkiiices' that it may have becomefiilly charged vvith c»^ 
trMtiV^ matters^ &c. they continue t<%;filter water ;;i it- wilL 
fettp)^ that lli^ composition of this liquid will bexhaligedy 
and espeeiaUy if the^'t^pera^tiire of theair bb cdevated^ 
(ted c^nsequently'tliat of the water aiid th&chaiicoial'filter)^; 
and portions of the exteacHvetiftatters fixed iii the charcoal^ 
Wfifeii' wist^'ifiii^oluMjs 'i^ 4'low0t temperature; will dissolve 
lit atetoi]^raturetboreeIeviU;edpand be 'lidded' to the impu^* 
ritie^'lEdlrecidy contained id ' the water ^hich it is prdposed- 
^ )[^fjr'; thus rendering' it, then, mofe impure and morel 
itolAdiiblfkmd than it was beibve iilte^ :>. i-J 

It ut ge^rmy thobght^^d(t>the fi'Itbt^ Pttis^ which nn6l 
iiittf the comhioA seWers^ and'fi'om themintb therivei^, ren^ 
ders the Water 6f the S^ine; below Parish ^ery mdch charged) 
with insalubrious aftimal ^att^ifs x but it is easy to 'deiilen*^ 
stirate/that'allthede impurities are lost in the immense body 
of water which is const^ittly running ; and will be fotmd t6^ 
iMf M too smaill a proportion to have any great influence on 
the animal economy. In fact, the quantity of water which 
flows through Paris in' one day, is equal to 1,200,000 Cubic 
inches. 

« Cialcarepus salts tiiie ifotnetimes dissolved in such large. 
quantities, in the water of weflls, conduits, &c. as to render 
this water very itisalubripus, and improper for many uses, 
whether in the arts or ija domestic economy ; th^.. sediment 

VOL. III. H 
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wbi<sh it deposits, on th^ slightest ebullition, inrinnalttr 
itself into the Ininutest interstices ; and on this acoount the 
water dius impregnated is unfit for: boiling meat, pidse^ ibe* 
Other water contains^' besides theses* more soluble, salts, 
and in muck greater proportion, (for instance, aei^lfateri) 
which is totally unfit to drink. 

^ All these waters, however, (even indudiog seerwa<(Cr^ 
mHy^ba rendered potaM^ and salubrious ; so that they may 
evai i)e employed hi the arts^ or. in chemical imagw, w%^ 
puHflfed by distillation; - This metiiod m Afaoost eyei^^^gea^ 

i^lliieeessAd.)'- • 'I - ■' r/;n^'... :: •',.-;.:::. .:io.ro 'v.i)\ 

- J In ite tnines, die gaseous exhalationa (producediby ^ 
apontkieous decompositkm of considerable masses of me- 
tallic substances), ore not. only >lihely .to : cause iiqpli^gti^^ 
but tiie> hunpa which the miners ace ^UigedicooMw^yrlft 
hbld, toli^ tiicmin tiira^.laboun^ Invefirequeirttyfbo^ At^ 
meam of diis. gas' taldng fire, and caumg general; i094A^ 
gieations, end tremendoostexidosions. ; ^ :, . . : ^^ ;.r •. 

. Ithaa been founds however, that, by pbdng ceppe^fime 
gauae^evenrwitii rather large interstices, in the midst of a 
flame^.ihe flame cduld not^paea thro^h th^metaUia.cloith,; 
bot stopped predsdy at jtssm&cc^ however near it mighty 
be to the widu This well-known fyc%: gave Sir ilmnphry 
Bavy: the first idea of .prevetiting the gas takmg^ fire 
fipom tiie lights in mines^ by surrounding them with metaUie. 
iMtm, which^ ;whilst t^ey allowed tiie products of the com- 
baation>to escape,; prevjented Ao passage of the flame. Thia 
mediod hascompletely succeed^ in use* : wd yet, such la 
Ihe.atnpidity . of. the ^n^ of. cfsfifiki ^jbsses, that even when> 
it opefatedi iatheimest ^mdeat mwmar.possiUe in the pee* 






J * T^^;5^^^^'^ f^^^ on^ of tft^ inconceivable and yet too frequent ex- 
amples of tbiit blind bppo^tioii Which new discoveries evezy where mieet 
witii* They pretend, in England, that since the invention and employ- 
ment QtSiX Humphry Davy's safety^Jamps, the proportion of deaths have 
increased in the mines ; but they do not say, alUiongh they well know it, 
tiiat they always previously concealed the exact mortality, in the fear of. 
causing alarm respecting tiie danger of working in the mines ; whereas, 
since the introduction of the safety-lamps, they accurately publish the 
number of miners whpdie^firom whatever cause, w .. ( 
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IciiYatkm of their lives, the greater number 'Of the miiDers 
neglected this precaution, the utility of which is so well 
lAiid#n ; and, i^hoiit'fea#iiyg ^ expose their own lives and 
tiu»e of their di^iifi^>anioi^, fJiey continue to run about the 
giilttfHefl df the ini^i^, mtryhig open lanterns. They can: 
iSHtf Be tdsti^aahed by seveiN^ punidiments, from thusreMer- 
ing useless the valuable means put into their possesion. 
'*Wi^'1x£ve often had oci^ion to remark, that the pre&u- 
tions which workmen ou^t to take for their own safety, are 
genehilly i^edAtoniended'iti^fain: wb ^should, then^ dways 
pikypcme stich' Aieai& as i^holdd'be entirely independrat of 
fiiisirwffl* ^ *• . 

"The gr^t i^ts 6f ferm^itattioft ifi genei*al, and of the 
Be tf t)r ubll ob of all organic animali and vegetable substances, 
ia^WiM' ifnd tiMSestti^ef : tflef Wkks of their' action ate 
fiiailfiAiMiift, fioA ' flfey> Oasn^laiAi^ fkvofikr tte decompo- 
sition of fermentable matters. £(l fact, if weremdve die 
^^/tK^ «flbdt df'tim Mierlsiiifiqitdarly^Veakekied. THis, 
^heti Ate ttopef<^ature of t^e atmosj^here * is elevated^ if 
litedily-dM^s ttft iA»rafk>tf iii aninial' and vegettble ,sub- 
M^toBka^m^ ^ ihoM ) «Uoh^ as artiolei of food^ geiUiiik; 
BIo€^,' bi»eV, A«i^, '&a- ; Whek/ barley, beaiA, potato^^, 
^; Vter^;^'v^iip'^tlid ti^ixip^ture of the wateiM^ S/^iff 
n¥,^f '^^^(^Bdt at all up«m' tbesi^iiubfitafic^it in fict; 
iit^fh^ ]<rchNK,nl!fe bbdi^ df kany fkh^ and' oeber animus 
iife peH^ljr ffiiet^ek i\i ic^ Amkia^oth whs dius foutad 
miHi e^A Mltib' its «€f^h,'ha^; ^kib; &g. kithough it had 
been dead many centuries. . ' ' 

'' itiinlf ri6vf Y^tMitis^ tis t^ point out some of the ine- 
dical observatibns on the various maladies occasioned by 
JpardcuTItt s^atks^of theatiilidi^pheire, ebmnations of all kinds, 
Sii.;an(f ilefmihafe oin^ artfel^ With thosci itaeans of preserve 
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^'^en'de the great valiie of Ryati^fl ajsiem for the complete ventilation 
of mines. See Vol. I. p. 4i— Editor. 

' -f; AlU)pug}i theiie. ag^ts* by tb^ir union, are th^. chief excitera of vege- 
table energy ; yet, they also accelerate the destruction of the greater 
jiart of oi|fani«ed'su6stance«.' 

. ! |.t is genen^ly supposed to b^ owing to the contact of the air, because 
this is always present. 

h8 
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ing liealthy which* according to the principles we hava 
above explained, will be readily understood* 

Observations on the various maladies which are occa^i^ 
sioned by exterior causes, and the particular state of the) 
region in which we exist, are veiy numerous, and suffix 
eiently interesting to have been treated upon by an infinitjt 
of authors* 

Bemardin Ramazzini, a celebrated Italian physician, 
having witnessed the numerous hpririble accidents which 
have happened tonightmen — and being shocked with the 
dangers to which these m^n are exposed — was. induced to 
study the maladies to which the artisans in every profession 
were>>subjected. He published,, at Padua, in 1700, iUD;ex- 
ceUent treatise on these disorders, entitled ^^.DeMorbin 
JrttficmitDidtrihar All the works which have qfrpeare^ 
since. on this subject, huve beqn either wholly or in parl( 
extracted from thi» work. . . V >i if: 

Foiircroy translated it in 1777,. mid added npt^n to' it f j$ 
has ialso been presented to the public, in many other coim^ 
tries, at different periods, and tmder various forms: ^.by 
]Sf. Hecquet, in 1740; Skragge, in 1764; Bucfaap, in hk 
Domestic Medicine^ Irtoslated it ip. 1775; Beif^nmd^ in 
1804 ; Gosse, of Geneva, in 1816 } and, J^^ssier, in 182^ 
It is i»vertheles8 true, that we are alsa indebted to mai|y 
of our celebrated physidaitfr, for some veryleaxned obsei?* 
vations on the metallic cholic, and asphyxia caused by 
various gases, &c. which will be found in the Dictiormair^ 
des Sciences Medicates. 

After having perused these works, we cannot but feel in 
the most lively tnamier, the importance of causing the 
means there published to be adopted ; and we cannot too 
deeply regret the fatal xetsqlts of that continual opposition 
IPirhich the introduction of these ameliorations into use have 
met with. 

M. Ravrio, a manufacturer of gilt bronze, or or molu 
ornaments, had been, for many years a witness of the 
dreadful maladies to which the water-gilders are cbnti* 
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nuaUy ex][>osecl/ from the ttction of the mercurial vapouri^ 
and the iiitrbus gas "which they constantly inhale in their 
workshops*. On Ms demise, he bequeathed a premium 
of 8000 francs, to the inventor of the meatis of preserving 
l£b 'wktet- gflders from the 'ill effects of the vapours of 
mercury. 

M. d'Arcet, who was exposed for a loxi'g time to the 
chfngers o^mtrous vapours, in the laboratories of the Mintt; 
fotknd-^ his health to become very- much impaired ;r€toem«' 
bel*&ig'also, that all his'pr^ecessors had fallen victims to the' 
deteteridiis action of this gas ; and having very recently lost 
his fellow-labourer, M. Anfry, who died of a grievous* 
malady;' arising from the same caius^; after having waited 
all'thbte, who constantly laboured' in the/ assays at the^ 
MintfOt the effects of these pernicious vapoi£hs';had ne-' 
verthelfess, * -the 6bui^gfelfo expose himsielf anew' to the 
efibcts of va^dtitis still more deleteridtli^; arid, for the pur-' 
(KM^ of ni^dting the jphihtnthropic triews of M. Ravrio, he 
weni himself, iaS established irr' the wit1Eer-giMel*s* work^* 
shops, the means of rendering their art inore healthy, 
and; 'without stopping at the task, already highly painfrtl, 
which he had imposed upon himself; namely, that of be-' 
nefiting the whole of that class of the community ;-^instead 
of merely proving in one workshop only, the efficacy of 
lihe methods which he had pointed out in 1818, when* 

* There are now in Paris, more than 1800 water-gilders, including 
the workmen and their numerous apprentices, who experience, more or 
less violently, the dr6adftil effects of their profession ; and 'particularly 
£rom the mercurial tremor, the greater part of them have entirely lost 
the use of their limbs. 

i- M. d'Arcet, in shewing me the many ingenious contrivances which 
he had made in the laboratories of the Mint ; and the happy and never- 
ceasing effeets of his various methods of ventilation ; prevented, for 
some moments, the combined actions of his Casements and Draught* 
Chimneys in order to restore things to the state in which they were be- 
fore his useful ameliorations. It was very evident that, then, the least 
particles of gas, vapour, or smoke, diffused themselves instantly all over 
the laboratories : whilst the moment that ventilation was restored, which 
had been, as before mentioned,momentarily interrupted, the continual dis- 
engagement of nitrous gas, in a great number of assays then making, 
did not produce the least unpleasant odour. 
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Bf^l^teurs Vauquelin, Tljepaiid, aod piaptal, xai^ ^-xi^- , 
IKfrt to the Insthute, of hU.Memoir oq the va^j^tAgt-^ 

l^gaii by introducing ^eni into a .d^a of tbeSR, wer^. 
shops at once, of which many attest the success, fifhi^ 

q^tfiods (:whicb luye been used there for many moDthi) is 
the good health of their workmen, since the new im(uor«^ 
nieqtq were effected*. , , 

M. d'Arcet having been obliged to.^ter into, all jthe^ 
Retails of the, art of watec-gilding» 04*^^' ^ ^^ ^^??^' 
vhich he had {>re8ented to the loadtute (and which wM[ 
arq^ned), one, which was fiill of econoi^iiiisl itnpE(^T«nu:|}^, 
ii»ths;^^rt ' 

; These import^t results, obtained boja the Tarioiift4t|^ 
plica^pns which V ■'"^de in his .syfteip of veBttf^^^'Pt' 
^c^d ^toms^ng improvements, ^od [«(hiu^ new ,b«^ 
ftf^ fi-pm the e^^sion it is easy ^give ^m.jn^f^ 'i[aii^,. 
Qf ,fBs^. . It win ^^te to follow the j}yme^i% e^Ej^tr. 
^s'/^hit^ ^ve bipen made pfiblicf ; and to in«ke.siim* 
hrj^^i^nel^ftt^ apphcatiou, by thp^ssis^^^yi^'of ,t^Pl^ 
dples wbidi we tSasX^ now ezplaint 

''"J^efl^o^.^ ventilating ti4)esnu(y be tbo^rdifmofi^ 
fttrjte^. ' ■ . , . ,'-1 ,; • :i ■. ,. 

■^Let q^ flu^ofK.a cylindrical tube, ..^jt,]^.^. \p be. 
placed verdctdly : if the «r wittun and without is of die 
^ame teppp^aturet, it i^ evident tha^ an $qHilibrium within 
and without die cyUnder will be maintuned, and that no 
Qovement will take place. Now, if a put of the cylinder 
be heated, the w in contact with this part, being dilated, 
betotnes of less Specific gravity ) ' it will then aiise with a 

-' * Ha hud then paid mure tbui fo hundred ywitf to the ifttrbshpp* 
ii yariDUB water-gilders. ' He nam qia CDUDt tpore tbui alx biW^red 
■wbldi he has made; not h»vb^ ceM^ Aase (lua period, to Q<ert.liHn< 
j|df iQ.thcae useful applicationi. Th« ^iiBcultlea which have been met 
Witb, i;i -eaUblishing tbeie infans of improving the health of water- 
gii^ have determined M.Ie Pr^et de Polite apt to grint p^'mU- 
^OD for the erecting of uoy new wprkghopBi nor fvea for the repitbs.of 
j(b^ fild ones, vnless theae method^ ore introduced. 

T "the laboratories in the Mint, the Surgery of the Hospital of St. 
LoviA, the workshops of the watcr-^ld^s, the wholesome kitchens, the 
theatres, the health; laburatories, Ac 
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Hrdapity pioportioiial W ibe\degree of h^a^ aad .escape at 
the hi^er opening A«^^ the^^extenull>air^elite^ibg by (lie 
ffpenii^ B, to replace tihe «ir idhdch haft escaped^ If the 
Mttie^ cwae of deration of tamp«rature continue to exiat 
i|i^lfae:cylindeTy.the.aur newly introduded» ^as ^ift is hei^fced» 
koQome^ in il» tarn, ^pe^ifioaHy I^^hter^ andasciqpei in Ijpa 
IHime manner at the .Jbighet part of the\cylinder,^and wUl 
alio; in italunii be replaced hyibe external aipentering 
diec^peidng,B.« W^^nutyvfttpposethat U wiH tfausea 
U»iikauoQiitinued^«cttiiding«^cii£^jii^ ,aiyd which wittexiql, 
«> liaig4Mr one of the parts of Jtho^lin^. between A^aiid 
B^ shall remain at'ainofie elofaledl^tlsnperatare dnaou that 
wfdie atmqiipheie^. '^I^ pt the imnip endi^£, fif>the:p9J^ 
ire 4BuUt a^doiible 'i6Ui>rcid<. tube^BVCV I>V'^ air \xktt%^tai^ 
amnelf elastic andifiimeaUeHni' turety sense ^^fta^^tidi^ 
thAt-Aa awie^flSkittaiwill i^^ air.enteiifa^Aiit 

Ibe^linftce^^D'^t^i^ It ia ctonr^dse^: dwt^ ^MiOm pmn^ O^^rOE^ 
ibsAespeisil^iy, tiM ahr t^hoidd be miiBadijaitil putxidinmst- 
saata^or aisahdianMs qgad^(ef whatea^ natwe it iteybiei^ 
tb^ aaiae effiicts w^iUke place with tfaete elssti&fiiqii^as 
srikh itaffie air^ We mag^ tfaenrjoin4oaw of^tfaeiw^iifpemB^ 
B', or D', the mouth of any passage biMiga^ aaaJabriauii 
oiU>doaoi» gasei^ whieb .iwie woidd pretenit frdm aoizing 
Mill the^sunEoupidii^ w of a closet la; chand^ 
somH^ and)^ther uBpbasant lyialities. of theseJgaiita mSji 
oaljr'manifesti tfaemsehnes at the^poim^ AV We jnayleipfy 
eenceive ihat 4his higher opening 4if the^cylindet'yimi^^be 
raised adbore thie ridges cto. roofs of the bootee^ to sach a 
hdghty as ihat there may be no fear of soffisring firom the 
effiscts of the disengaged gases. 

If the openingi B^ or D', were placed in a limited space, 
(in a chamber for instance,) the .effect of renewing th^ air 
in this space, by the assistance of the ascending taboj can 
only td^e place when a quantity of the exterior atm^heric 

* lEyery degree of heat of the centigrade thermometer, augments the 
Volume of the air ggj^ =gj^ = 0,00375. 
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mr^ proportional* 'tOiihe quaniity of. the air disengaged, bj^ tie 
tilbe^,^iajll be itttroduSedtinio ikk spa^. ■■■',. . _:[ - .1, 

-'■'•It is necessary then^liiat the ^^mags wUcb bpiiiBsiiiiiv>- 
eate with tl]e.«xternal3tr#;:tO supply tiiis renewal^ diouUi 
£e ^together equal in size (whatever their. nuai^SiiBay 
be), to the opening in tbei |ttpef A', K ; that is^ thai iheL^mm 
\qf the surfaces of Jhe sedion of these dpemngs, pipeaiify^ig 
which the eaiterval air is'inirbAtoed^ must be equal to tAe^stiifr 
faceofthepefpehdkuktr^eciiisfsofihe ^deis ofikejApe^.JCi^Bi^ 
Jn^neraly iUe^pipe, rAVBV '^'vlunhiconsla^^ 
bhimney, being lai^eoHr^eiiauirreiitiiifhiGh passes thiou|^it 
jvill benDore powerfnlatattiequalyielocityt ^Biooeiitisi-itaotf 
,lib^tth^lqlla^tity o£ okstic Aiad^p^sing^rough^it willbp 
equal to the sectictti/ multipljed ^by the velocity o£ . iSHB^sCvait 
ireilt^ andit is more/easy .aodlissaoeaqpenbiye to jjoprc^teeilit 
firi|t than jth^ se^oqd, isipee /di^livelodt^lrd^pMAdS'tolllf 
•faeaty. (wMcb eanaot'ibe obtained butjby a sec6ti4ajrjirii%€»l^ 
4Qu:>ivi£ ithsj tiBinpfitaliure in'ost^Jieiaonsidetabljfifd^fltled^ 
."(nUhout an f^xtrsi five^T»to. ps^duoe . which/ we ttayjibe 
^iMSfgeSitak^aagmAv^^ the 

jpjqpe iB|ght/^be(|)i)aFidfid Sot . vfkXt^ \ ^onstrtiatioiif, andr Jiitb 






■::■[ \rkit Telodty ; of .ihd ^.ascending oizvent d^pendbigoBlso 
<m itstheighty weuiMist rais^. theo draHghtrftp& as hi^jaa 
^()iossibIe^:.>ta obtain the is^vantegeof carryingrto' a{;g]steter 
^^ht the pla&e whe];e the disengagement of: the^pernicicMis 
'yiapours,takes plaoei; in some other: ca8^si'howeter»#we are 
alsoobliged.to raise, the draught*pipiBts.many. feet above the 
irdo& of Ihoi houses; as,, when the; chambers we would disr 
infect by the renewal of the air, arcnearto the top of the 
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• It has often happened^ that, in consequence of riot having observed 
tMs^eastajr if^atron beti^^eett^the ehtnince and es'cajte'of the wn, work*, 
m^ hmte jilt :ya|n^qd^y.Qured. to eiitabUsh^^i ref^ar ventilatioa, iii^d^r 
certam^circvimstanceEu^ even th^ action^ of the air, either when dilated or 
eiiii^n^^ 'Caused df^cts quite conttsury to tdose intended tor be pro: 
duced. 

?iit<'Aiid it is preferable to obtain the greatest possible current ; iis by 
means of a valve it ma^ alwa^^s be diminished, and consequently regu* 
lated at will. 
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kousew WMiotit thisj . disposition^ ibe ^ 4iffesenc^ A' £^'> of 
Iieighl^ which alone determines the r^rwght between tho 
tiro iDtaiiches of th6 inverted sy phon^ A' B'l G \y^ wou}4 . W 
W07 SBlally And perhaps not sufficients : 

Ineirerjr! appUcation. for disinfecting by ventiJaitiQjjj; we. 
diovild always, endeaiour to oblajn continued currents ^ 
aflr^independeot.cxf tite :will of ^ vockm0% servants 4^c« 
fiirwlncb purposeful the coostimAioxiiof hoiisf^p wberoit is 
iiiteiided that:th^drau^t*chii«iDeys sh<Hj]4 be intifoAp^ed^f 
should, be tftka^-to )rai8& a stack of ^chimneys, (ivrfaicb 
h&Ye ho other uae,) either in ii^, inidj9t of, or W Pl^^ 
fierence to, one I or mchre.of tb^^himn^ys used for the.Ordit 
itorf firesi soi aa to receive heat ijftece£roni ; .and tbus, tiimt 
Aetempenature. might be conssttotly.^eleviit^d) without \Jt^ 
HOceasity of aay particular attention r being ^^uisitOi; and 
without aay additional eacpetis0/ of fofi. 1 tbey niigbjtineyer* 
Adtessy bo heated by. a fire kejit^on^urpose. ! :' 
Mr: la 6rdev;ito shew| an instance oltbc^appl^tion of tb^ 
pdbciples wbicb We ha?v& been describings ure think it: pur 
dut}^.to gixre ail example of one, th& most generally useful^ 
naakely^ that of > ventilating watervdoft^ts, vaults^ &q« In 
Plato IV4 fig« fu . are shewn the plan and elevation of a 
IrilOdiDg/ yol which arer oi^t water-cJ^sets. . / The hoiizon* 
tal •part of 4lie pqpei^ A' JB' G DV fig^^. }».bere represented 
by the vault, C H D, (shewn in section); the chanpel8|. A, 
C^and A'^CV over .which are ,the seats^ A', A> represent- 
ing the descending part of the same pipe: and lasdy, 
tbe lon^ drau^t^^dumhey, B D» is in place of the 
asK^endiilg- part of i tlbe pipe^ or vertical eyUnder, A^ B'5 of 

. In order to .^ecute the ventilating effect of the draUght- 
chimney, B D> it is suffioient, as. we have above mentioned^ 

f For whatever purpose a house may be originally intended, it is de- 
^ii^ble that the archit^iit should so manage these dispositions, as that the 
▼entilatioB might be applied to the greatest possible variety of uses- 
Of one of the most general applications an example will be given ; it is 
that which M. d' Arcet . has applied to the ventilation of waler-closets» 
with so much success. 
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ito ffteBeme At a tempenitinre « lUde dc^ratod, oas.rmf 
more parts of this large stack of (chiimieys; the exteriiai 
air, diawiiiii by theaaceflding movement so fomied^ caters 
the closets, 1,1', by the casements,.]^:!'^ and contimiaUy prc» 
dpitates itself through the basins, A^ AVand fottowing die 
direction A, and A', 0,H^D,B, fiBaDyloass itself hi dieati 
mospher^escai^ngatdieeiid, B^oftisidraugfat^ebimaeyit^ 
Ajiothei^ method of «bCaiobg a continued canentin 
this draught-chmmey, ii'^by- eonstmeting it of materials 
whidi will oonduot tiie heat, (sudi ^ aa east-iron, insn 
jdaten, fte«) and makiag^it approadb asi nearly as possihk 
to thotie parts of othor lAinmeys, fte; whidi are':eoutii 
flftiallf heated. There aite also other methods toi^rindi 
n^ an^'sometimes ^bHged to have recourse, in orderto 
obtaiil a stronger current at'WiUi lltatstp^iti^fig^^ 
the rismg pipe of ivbich^ T^ Is supplied with ^hr ftooUhe 
vault, and the other pipe of wfaieh ic, 7Sf up hetta ibe^mt &i 
the ^^at draugbt-dnnmey^ B, D, -axidains <onat jofj liKse 
methods; at thepaFt43/of'tlRacbimaey'(seadieisaipie£|^ 
mMt figs. 9 and 8.) we shefw aisathat^ i[»3d]erptirpos9 of 
assisting the ascending ^cursentyvweniayraipby tiie'fasat 
from the flame of an argand or other hinip,:mr theibcdnier 
of an hydrogen gas'pipe I and at tiie same time tiie li^ 
may4>etran«Bitted through ^the square^oif ^ass, S^ioai 
tc^light ^ passages, staks^ &e. • tii. i r i) if vti 
* These various nK)des of ventilation have latdy been ap- 
pBed, with great successr'io tiie •ventilation of the OpqpM- 
hoiise. In the plan which M. d'Arcet has published, Jae 
has. recommended the eonstntction of a hurge drwgbt-diim- 
ney, at the highest part, and in tiie middle of the ceiling 
of the theatre, above^he lustre; and abo another draught* 
chimney at die very top of the theatre; so that die first 
carries off the products of die respiration of die audience, 
and the emanations firom that part of the theatre, by 

* The upper extremity of this draught-chimney may be terminated 
by a woifs*-head turn-cap, aa in fig. 6; or by any other contrivance 
for dispeirsing the fiimea by guarding them from the wind. A tidge tile* 
head, see fig. 9, has likewise its advantages. 



H^^klvin.wmters iewy%iur fyfm ]tha lobbies, hefnted^by' 
t^ tcjffj^f^ mi Ul iiwveri the fo^ air. 

^ffn ihe,C9)iar is ii^7aduqe4 into ibeJMblnes^ 7ho chim*: 
nffy Jf»Upf^tipn^ t^^ewM: tbfl wtm air of .tl^ tbeatrr»: 
uA.h susceptible 9^ A gow&iM djr/sught, so as to cause, 
t^spiakc^ yifhifi}^ i^ p^)ip^]i«94er i>ertai)D oircumstances^ 
to disappear imm^^ifttf^t . ](^$ h^r^s xemark . a . yerjr in^; 
gfoik^ .dispQsi^;^^ ^ >Wmiil^>bj l^e asaistaace 

qll flinch, we ^ iI^t^^tlyJld9||lit ftir^intQ tbe>tbeatpe, from 
ibe.vaMlt uBderoeath jg^i Jt fM^t pi|s#9a from the theaim 

ijjifQ.tbe lpbibiesic,#i4 If^fW tj^^nQeJo^ tbe draughM^-* 
ney above, and may thus assist i^ conveying tA Jtbe aur 
di^Dce the weakest articulated sounds so as for them to 
be heard distinctly. This curious effect is produced by. 
means of a set of exceedingly simple valvesf. R. 
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XVIIL-r-Oy» 4m Improvement in the Hessian Machine for 
., Raising Water* By Dr. Augustus Leopold Crelle, of 
Berlin ; principal Architect to the King of Prussia. 

WITH A FIGURE. 

It: is waU-knowa that i^ a glass vessel contaiiung water 
be placed Sn tiie cenere of a whirling table^ the water, by 
the centrifiigal force, will be thrown from the centre out- 
wardly, ^nd the surfiu^e^ of the water will assume a form 
stpproacbH^ to that of a parabola. 
' Dr. Crelle has accordingly made the bent tube in hi^ 
model of the improved Hessmri machine, of a piiEuraboBc 

* Bjr the9e xdj^s every part, of the theatre, whether high or loir, 

Ig^ phife ived'ig an feqaai dqgrefe ofiemperature. 

- f In the oonstrvction ai some of the new theatres, they wished to Te- 
J0^t,tl^ establishment of ^b^ese ^piefi^ modes of ventilation; but, for 
ihe promotion of the pu'bbc health, they could only obtain permission to 
eonstruct them, under express injunctions, that ail the necessary appa- 
riitus for Ventilation' should be executed. 

Let us hope that the example of the Opera-house, by demonstrating 
the advantage of the renewal of the air, will conquer all the incon- 
siderate opposition made to the progress of ventilation. 
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shape^iCsee Plate IV^ flg« 10); And on being j^a^^d iH ir eeir^ 
tain idepth of Water-^lh^ water entering beloiir at' a hole' 
made in- the centre i>f • the tiibe-^9, hy the quick whirlii^ 
morement^iven to t^niadbine>^ raised^ and deHVeredsttJitl 
upper enda of the^ tube^ into tlie circular trough^ and H:^ 
TUBA ottt from thence' at thef fippout on one sideof it Foitr^ 
aix, or -more tabes mii^'b^^tlrui^coinbinedj and die quatilitT' 
of :water raised, be increksi^d according! jr/ * v ' ' ' 

:W6 loiow noty.of^Ottir^e; Ale actual vidne of suchtiihil^ 
diine made on a larger sotiief but it certdnly is now con^ 
structed in the proper fwnfi^ producing the best e^ts y 
and> pos^bly some* of otilT' reiaders may^ be inclined to glvfe' 
it » trial, and favour Us with the result 
« Ourengraving is made from a model sent to this country 
I](y Dr. Crelle. 
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XIX. — On the Hous^Mmiitgemehf of Peaches and Nec- 
tarines in Forcing. - By Mr. Patrick Fl a na^An, F, H. SL 
Gardener to Sir Thomas Hare, BarL F* H.S.' 4fStow 
Hall f Norfolk In a L^ter to the S^cretarjf^k\ . - 

Sir, ^. / Sto^-Hau, idihJufutty issu 

In compliance with the ,¥(i8li exptessed:bj[ y4>% Ipend^ f^ 
the Society^ an account of my melhod of For^g, JPedeheg 
and Nectarines. I will first describe the. plan I: follow. in 
planting jll^ trees, and then detail my system of manage^ 
ment during the first season; after which. I wUl give the 
mode of: treatment in the second season, which last is 
equally applicable to all future years. 

The soil which I generally use for peaches and necta* 
rines, whether in houses or on open walls, is the top spit of 
a pasture of rich yellow loam, if it can be procured, with- 
out adding to it any manure whatever ; but if the soil be 
poor or sandy, it should have a little rotten dung mixed 
with it. If convenient, this mould should be laid up in 

* From Vol. V. Part Ist. of the Trans^etions of the I^ndon Horth 
cultural Society. 
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ridges five or six months before it is wanted^ an^-tunia^ 
over twice or thrice during that time. 

, When the house is ready, the borders, both inside and 
Qiitside, should be cleared to th<e f^^epth of three feet^ aii4 
l>e weU drwiedy as well as paved at bottom witb Blate oir 
flat tilesi to prevent the roots of; the trees entering the bad 
foil which may be 'at bottom* This being done, the new 
4Artii must be wheeled into the cavity of the border ; and 
'every layer of it that is put.on, should be well trodden dowtb 
lotitil the whole is filled upA;aSpwfa^>|e|9F inpSieHi^ve 
tbelevei for settUng, which will; be, however, v^ry trifling. 
* The best season for planting is the latter part of autumxij 
«r beginning of spring* And the most expeditious way of 
flirnisbing a house is^ to plant, clean well worked maidai 
plants^ jNreviously.r grown in.gqod :8tiff loam, afidf trained 
Against. a wall three years before they ax^.tskea^ for ji^uch 
^purpose. At 'tbi^agQ they, will have g^ed such strength, 
ittd go)l;so:weU :;estobU8l]^d!iA t)ie.sp|),,tluit t^ 
mpved with Imrge balls, and with the greatest safeityi-into 
the places wWe t^e|y are iff remain ; ; th^j will sqarcely 
feel their removcd..y -- r^^; . j; :,,j:' , - ; , .! ;. c • 

I generally i^ace a compost of; <^e^ parts loauLand one 
part rotten dungg immediately round the rootsy in order to 
encourage thj^ pl^ts to strike more freely iijito the border* 
, In the first season, r the qommenqe^^t of; the forcing is 
in the second week in February, whenjihe lights are put on 
the house. I begi^ to add a little ^^re^heat in,. the last 
week in the months and gradually increase this as the 
spring advances. I obtain a temperature of from 53>* to 
55^ from fire, and I do not allow the sun-heat to exceed 
75**. The heat at night is kept uniform by means, of a mo- 
flerate fire, and in the day by the admission ofair. 

The trees, during the first summer, should have fre- 
4]uent bottom waterii^s, and be well syringed with clear 
water two or three times a week ; this will greatly promote 
their growth^j^nd keep them clear of insectis. Should the 
greenfly, or red spider, make their appearance, two or 
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three istrdiig ioMgs^ibns wKh tobaeco, taki (teqvM^tpokg^ 
ingy will keep the treeii dean. 

''If the t^» appi^r to iiiiil:e ItettHKht shbdtS in any "part 
where bearing wood * te 'WinteA^ the shoota should be 
stoppled ^t^e third ef fbtiftiti ie^ f aiid if ihi&y iare sffl 
%l6lined*t6 gfbw ^trbiig, they itost be M:6pj^'a seboiid 
fiHie)^ thia will Obtain kinclly#o€ML* T^ 6t (bree timeii 
M th^ sj^ng^ the wlmle "should be h>oked over, an^ Ae 
dfbcif6ls moder^ly lliiiieied out/ tearing those i*4ilch' itt^ 
ifiostkiDfft, aifdieell pkced at tegular 'dlitanei&ir^jfbr the 
ti^i j^i^a b^a»in^. -the first ' thinning ^f fhe^ yotti% 
rifemte nlbi^uld be^justiaft^ the fhiit is i^et^ aftd when &ey 
^« eight <>r t^n iddheslong; When at that length, tfattfy 
mttBt^UMb^atmStiibdkUai^a ^ to aditift th^ sUn and air 
4^ i^psviiihb wdbd ii^Miied to beib- in die 'eiiftnng seasMv 
i' Th^ f>rfMii^btidiMes^dr the fiM s^ltidii, is to* keep th^ 
y<^H;^ Wd^ t^lailf lud in, tb attffefHd ^ the t6pwti 
bottonf MBltS^^kifpij and td Uie ^ free adtfiliiion of air at aH 
iop^oi^^iihiiSes^ H'&ll thiii has b^n doti«; and the pls^l^ 
bUYi'^btse/A le](>t^leati, «hey V4II m difti' i@asoh hati^ nuaAt 
plenty of good bearing wood for the next ^ea^' and they nitl 
MHrihaly boveredh^he eit^if of tirellis^ithhi thehouse. 
I generally take off the whole of the sl6]^ihg lights fof 
-Hhe winter months, lihdedter the 'Bc^cSerii fetnd flues widi 
five or six indies of light litteir, to plrev^ht 'severe frosts 
doing injury td^eithd^. 

CtihSSMEVCtfitm or TH£ ifEtOVD I^EASON'OF FdltCIlfO, 

The glasJb should be put on in the last week in January ; 
the house shoiild be "w^ll deaned all bver, knd the fliies, as 
far as possible,' shdiifd be n^hite-wdshed; and then t£f6 tr^ea 
should bfe pruned*. • 

Previous, hbwevfer, to tying the ti-fees'to the trellis, I 
hsiye the whole of their stems, but not the bearing-wood, 
washed with a 6bkilp6sition formed of otie pblind of soft 

* I have not laid down any rules for the winter pruning, as almost 
^rery gardener seems to hav^ a method (ieeiilisr to himself^ m i^erformniji; 
this work. 
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goopy one oiince of tobtcpOf and a liUk floto of 8ulphiir» 
to which is added» as much boiling wliter as' y^nSl make tlife 
whole of the consistence of paint This composition ia 
CBK^fidly appfied witib a painlerV .soft brushy whilst it^ is 
nilk-wamL The process of cleaning should nerer b^ 
dnitted at the ^pruning season^ as it prevents the trees erer 
eontraettng the brown scde. Whoi thetrees are tied to 
llietrdlis, the Ixurders must be dug;, this gives -tiie house* 
ckiai and neat lappearanoe* : ^ ;'r >- ^ 

In the first week in Febniaify the hoUse is shutupe^ers^ 
night, and plenty of air given in the day^ In the be^n- 
ning of the second week^ moderate firea> are^ made, Just^to 
beep the heat by fire from 45? to 50^^ not exo^edi^g TOf" of 
sun-heat^ In the tiiif d wed^ 4lie firc^htat is gAduaUy -in-' 
cieased frDmj5(K to S5^» and not exceeding 76* sun-heat. 
By this^timethe^reesitiUbe gettinginto blossom. Whilst 
tiiiy are in^ bloom,, i neither spritikle nor sleatti the house; 
for Iiconsidertthatsttfficieitt nl(»stttre arises from the earth 
itt Ae house it this stagie of forcidg^ I admit jdefity of Mr 
every day, when the wind is mild and in a fevourablequarter • 
: Wiien the petals hiive^all droppedi mnA the fruit is 
fiuiiy set, I ghre. the trees a gei^tle syringing on^ a fine 
nsoimihgi wkh dean watery and if any green flies appear, 
tiiey have two or three amokings with tobacoo, as directed 
before; tins -wBl totally destBoy tiie insects. 

At this period (March) particular attention inUstbepdd 
to the. regularity of heat,, which mkj be progressively in- 
creased a degree or two as the season advances ; but I do 
not allow it to exceed tiie lastroamed temperature until the 
fruit is p^fectiy stoned^ when I increase it from 55'' to 60° 
at night, and from 77'' to 80^of sun-heat At tiie medium 
of tiiese, tile tempetature should continue during the re- 
maining part of tiie season. 

Attention must be paid to tiie thinning of* the young 
shoots, as directed in the first year's management; and 
when the young fruit are about the size of damascenes, 
they should then be moderately thinned for the first time, 
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leaving ft feffldency for Bdecting « full crop by subsequent 
tfainnmgi^ which sboidd be performed at two or more difiix 
rent'peino^ff* / 

It'iis to be observed, tbat a few days liefore, and a few^ 
days' after the crop begins to stone, is the mostcritifiai pe«? 
riod in forcing ; and if strict attention is not pdd attibit' 
tiih^ to die due Regulation of heat, and to the free admi»n 
sion of air at all opportunides/a great portion of the frnitt 
will fall off, I have often seen three parts x>{ the crops of > 
peacfaeit and nectarines diius lost. ni * 

The borders within the house must be occasionally: 
wsltcfred -after the stoning, until the fruit is arrived at {uQ. 
size, and begina to change colour ; then all watering should 
bc^ 'left off, both with the syringe and on the borders* 

•When this cropofi^uit begins to ripen, which willbe* 
about the siecond' week in July, I gradually expose the hdusfr^ 
t& thei6p^n air, on fine and dry days, by drawmgdown tiia-' 
lights as muck ^ convenient in the day, and shutting tkeih> 
again in the [evenings It is this which gives the fruit bdthi 
flavour and colour. ^ 

This cropi Ihud prodtic<^, furnishes the itaMe from the 
second Week in Jidy until the middle of August; theik a^ 
secok^hous^ should , become ripe, and continue to yield a r 
supply until the friait dbidfies in on the open walL ' ■ r 

The above practice is the result of taahy years ;expe«i 
rience, and I lay it before the Society with confidebee, 
hainng never failed under it to obtain abundant crops. 

I have the honouif to remain^ Sir, . j 

. Your most obedient humble Servant,' ' 

Patrick Flanagan;. > 
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XX'-i-Querie^ on the Culture and Manufacture, of the, 
Syrian Asclepias. By Mr. W. G, Cherry. With jRsmairks . 
Inf' the EditoBj, '; 

OIR, A Bucktahdf Bromyard, Here/ordshirey JaU' 4e, 1^93. 

Ik your valuafcle Pubftcation, the Technical Repository,' 
No. n, which Work 1 hdve perused with great pleasure ; 
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Queries on the Culture, tsfc of the Syrian Asclepias. 105 

I observe a paper, on the cultivation of the " Syrian As- 
clepias"; which (if it be not one of those exaggerated state- 
ments which we sometimes receive from a neighbouring 
kingdom,) certainly merits attention ; and I should be much 
disposed to give it a trial upon a small scale, if I could ob- 
tain such previous information as would enable me to do so 
with effect and success. With this view I take the liberty 
to beg from you some instruction, both as to the cultivation 
and the subsequent management of it ; — in particular the 
latter, as regards the application, preparation, and disposal 
of the silky product in its raw state. 
* 1st, How, or from whence, can seeds or young plants be 
procured ? and at what time are the latter to be planted ? 
and price of each? 

2dly, What cultivation (if any) is necessary to the young 
plants previous to their ripening their seeds ? 

3dly. What process is the silky matter to undergo wheii 
taken from the plant, in order to fit it for the manufac- 
turer of hats, stockings, caps, velvet, flannel, and cloth ? 
whether simply carding jointly with cotton, or separately ? or 
what other process ? — For hats, it is conceived, that carding 
alone would be requisite before it passes into the manufac- 
turer's hands. Flannel also, with velvet, and jftne cloth, may 
require carding only ; but stockings, &c. would require its 
being previously spun. Upon these points I beg your in- 
struction as full as possible, being entirely unacquainted 
with the different manufactures, and not residing in a cloth- 
ing country ; although the growth and manufacture of flax 
is carried on in various parts. I am, Sir, 

Your obedient Servant, 

T. (Jill, Esq- W. G. ChERRY. 

P. S. What kind of bags are used for steaming the pro- 
duct before carding ? 



Remarks. 
V\ E regret that we have it not in our power to answer 
the above Queries; some of our readers, may, however, 

VOL. III. I 



106 Queries on the Culture isfc. of the Syrian Asclepias. 

possibly be enabled to do so. We have, in the mean 
time, extracted the following particulars relating to this 
valuable plant. 

In a Paper in the sixth Volume of the Transactions 
of the American Philosophical Society, by the late cele- 
brated Dr. Benjamin Smith Barton, a Vice-President of 
that Society, he mentions that " the Asclepias St/riaca, or 
Syrian Swallow-wort, is known in the United States by 
the names of Wild Cotton, Cotton-plant, &c.; and that 
it is a very common plant in every part of the United 
States that he had visited ; viz. from the latitude of 43, 
to that of 38. That it is a plant of very considerable tm- 
portance^ and, accordingly, it is cultivated with much at- 
tention in some parts of Europe. Paper, cloih^ and other 
useful articles^ are made out of its stems, the silk4ike matter 
in its follicles, &c. In Canada, a good brown sugar is pro- 
cured from the nectar of the flowers. In the vicinity of 
Philadelphia, the plant flowers in June and July." 

A specimen of this sugar was sent to the Society of 
Arts, &C. &C. in the year 1804, by Mr. W. Vondenvel- 
den, of Quebec ; and the following particulars respecting 
it, were published in the 23d Volume of the Society's 
Transactions; viz. 

" The thanks of the Society were this Session voted to 
Mr. William Vondenvelden, of Quebec, for the following 
Communication relative to the Products of that Province. 

"Specimens of the Seed, Down, and Sugar, mentioned in 

his Letter, are preserved in the Repository of the Society. 

" Sir, 
" I take the liberty to send you the seed and produce of 

a plant, which, unless it be already known to the Society, 
as being noticed in Botanical works, may possibly arrest 
the attention of its Members for a few moments. It grows 
very abundantly in the most barren fields of this country. 
It is vulgarly called Cotonnier, Cotton-plant The far- 
mers use the silky substance it produces as a substitute 
for feathers for bedding. It makes its first appearance 
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of vegetation early in May, much like an asparagus^ and 
is taken up, sold, dressed^ and eaten, much in the same 
manner. If left to grow, it rises into a plant about 18 
inches high, bears a flower (resembling the lilac, but of a 
finer, though weaker, fragrance) in the beginning of Aii^ 
gust^ when an abundant dew is foimd every morning, for 
about a fortnight, on its leaves and flowers ; which, be!&)g 
taken off before, or immediately after, sun-rise, into ba- 
sons, a quantity of a liquid is thus gathered, which being 
reduced by boiling into a solid substance, yields a sugar, 
of which you have herewith a specimen^ I should n6t 
have entered into this detail, but an idea has struck m^ 
that this silky substance may, probably^ be introduced^ 
with great advantage, into the manufacture of writing-pa- 
per; at least in part, by mixing it, in due proportion, with 
linen and other rags; in which case great quantities 
thereof could easily be procured from this province^ 
Should you think it worth while to make some inquiries 
m regard to this suggestion, and that some manufacturers 
would wish to try the experiment, a sufficient quantity for 
that purpose might easily be sent next year. 

" I am, Sir, your obedient servant, 

Quebec, Oct 3, 1804. " WiLLIAM VoNDENVELDEN.*' 

7> Charles Tnytor^ Esq. 
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XXI. — On the necessity of Ventilating Wbrk-Shops ; and 
on Preventing the Flties of Short Chimneys from Smoking, 
By Mr. Edmund Turrell. In a Letter to the Editor. 

« • ' • 

WITH A PLATE. 
Dear Sir, 46, Clarendon Street^ Somers Town, 

I WAS very much pleased to find in your last Numbers, con- 
siderable information upon the interesting subject of Ven- 
tilation. It certainly does great credit to those scientific 
persons in France, who have thus called the public atten- 
tion to so important an object. 
There are perhaps, no evils attendant upon sedentary 

i2 
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pursuits, greater than those which arise from the want of 
attention to the proper ventilation of the apartments where 
persons of the above description follow their daily avoca- 
tions. It is no uncommon circumstance, on entering the 
Attic work-shop of a watchmaker, to find him enveloped in 
a highly rarefied atmosphere, the temperature of which, 
will seldom be less than from 75° to 80**. This is, in most 
cases, caused by the heat produced from a German-stoye, 
placed in the centre of the room. By this baneful contri- 
vance, the atmosphere of the room becomes heated to a 
degree which seems intolerable to persons in general; 
and yet, for want of a proper ventilation, the person who 
is thus continually immured in such a heated atmosphere, 
feels himself absolutely cold. The truth is, that the stove 
is fed or supptied with air from the lower part of the 
room ; and which, indeed, is the or?ly part that receives 
any fresh supply. But the upper part of the room js con-s 
tinually heated ; and there being no means of escape for 
the air so rarefied, the unhappy victim is fated to breathe 
the same air over and over again repeatedly, until at last 
there is scarcely any oxygen remaining in it to supply the 
blood with ; and, for want of this, the liver of the unhappy 
sufferer frequently becomes enlarged, and he assumes the 
appearance of those persons who inhabit hot climates*. 
There is no doubt, that a large proportion of these evils 
arise from inattention and ignorance; and yet, much is 
endured from real necessity ; for, in almost all cases, per- 
sons of the class herein described, feel it absolutely neces- 
sary to occupy the upper stories of houses, on account of 
the superior light they obtain there : but, as the chimneys 
of these rooms are usually very short, the natural conse- 

* It would be a very desirable tbing, if the American practice of al- 
ways keeping a vessel of water upon the top of the stove, and constantly 
supplying the loss of the water from evaporation, were to be generally 
adopted. (See vo). I. p. 188). One of Mr. Perkinses American workmen, 
who had a stove of this kind in his work-shop, could always tell when the 
vessel required replenishing with water, from the very disagreeable effect 
on his breathing, which he experienced from the want of it.^EoiTOR. 
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quence is^ that they generally smoke, if open fire-places ^re 
used. This inconvenience has occasioned the necessity 
of using German-stoves, the pipes of which, being carried 
some distance up the flues, prevent the chimneys from 
smoking. Having frequently noticed this circumstance, I 
was induced to investigate the cause of it ; and soon found 
that, when the iron pipe was carried some considerable 
distance up the chimney, there was a space formed aroimd 
it, sufficient to receive the smoke, when it made a momen« 
tary return ; and this it was which prevented the entrance 
of it into the room ; and, in addition to this circumstance, 
the iron pipe being a good conductor of heat, the, air in 
the flue was kept so much rarefied, that the return of the 
smoke was rendered much more difficult. 

. Seeing the great advantages of this disposition, I con- 
trived a method of applying it to the chimneys of open^re- 
places i and having experienced the great benefits in .regard 
to health and comfort derived therefrom, I send you a 
description of it, and shall feel happy, should it be deemed 
worthy a place in your valuable Work. 

Plate V, fig. 1, represents an open fire-place, with a 
common Bath-stove, set or fixed in the usual manner. A, 
represents the section of an iron pipe, which terminates at 
the bottom in the funnel-shaped portio^, B, which is made 
to fit the sides of the covings. C, C, represents the space 
or chamber that is formed to receive the returning smoke ; 
and, in order to shew the whole to greater advantage, the 
chimney is represented in section, as low as the breast, D,D. 
I trust that the great simplicity of this contrivance will 
render any farther description unnecessary : the only addi- 
tional circumstance I shall mention is, that the funnel- 
shaped portion is fixed by screws to the iron covings, and 
can be removed whenever the flue is to be swept. The 
joints of the pipe are made to fit very loosely, and in 
short lengths, in order that they may be the more easily 
removed. 
Thii^ simple apparatus I made use of for some years, in 
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a room which- could not be inhabited with any degree of 
health or comfort without it; and, during the whole of that 
time it answered to my perfect satisfaction. 

I am» Dear Sir, 

Your's respectfully, 

Edmund Turrell. 
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XXII.— 0» Soldering Sheet^Iron with Cast-Iron; and on 
a Superior Preparation of Borax for Soldering, &c. By 
the Editor* 

In our First Volume, p. 488, we gave a mode of soldering 
mild cast-steel witfi cast-iron, beaten to powder ; — farther 
particulars of this important art having since reached us, 
we hasten to lay them before^onr readers. 

We have lately seen several cylindrical tubes, made 
of thin sheet-irony from Birmingham, smd to be welded 
together at the junctions of their edges, by some Aineri- 
cans there. Now we can hardly believe it ^practicable to 
iaeld thin sheet-iron tubes, without utterly destroying their 
form, which is not the case with the tubes above alluded 
to ; and, therefore, we conceive that they must have been 
soldered together. 

Mr. Jacob Perkins has informed one of our friends, that 
iron may be 'soldered together with the flings of soft cast- 
ifon, applied by means of borax deprived of its water of 
crtfstaHization, and sal-ammoniac. 

Borax, in the above state, is generally fuse4» and made 
itiio tl^ Glass of Borax, which it is difficult to reduce into 
j^wder. Gellert, however, in his " MetaDurgic Chemis- 
try," recommends the following excellent mode of freeing 
it fr^^m its water of crystallization. He says, that borax, 
(iebs is well known,) before it enters into fusion, always 
ibaims up very much, aiid is apt to run over the top of the 
l^ssel it is put iiito, mdeSs it is very large. The method 
of avoiding this inconvenience, is, to heat the borax gendy, 
so that the crucible may not become red-hot, when it will 
boil, and foam slowly u^ and become a dry, fine, white 
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substance, easily to be rubbed to powder betiveen the fingers.. 
This dried and powdered borax has all the virtues of the 
solid borax, with the advantage of not boiling up as usual* 

We apprehend that the parts to be soldered together 
should be made bright, and perfectly free from any scales 
and rust, arid then be moistened with a solution of sal- 
ammoniaCj and laid together in their places ; they should 
then be bound together securely with iron binding-wire^ 
and perhaps clamped also ; a mixture of the powdered 
borax and cast-iron filings should then be made with 
water, of a thick consistence, and be laid along the joint 
in the inside of the tube; which should then be heated 
oyer a clear fire, until the cast-iron fuses. Before laying 
the parts together, after brightening them^ it would be 
well to make a shoulder, or depression, along one edge of 
the sheet-iron, at the required breadth of the lapping-over^ 
or joining; which would serve to prevent the parts from 
slipping over each other, in the soldering; and which, af- 
terwards, might be removed by planishing. 

The sheet-iron tubes had evidently been heated to a con- 
siderably high degree, as they were coated all over with a 
thick black scale; the joints were, however, perfectly sounds 
ai^d no marks of the hammer were visible, as would have 
been the case in welding them^ had it been practicable. 

The sheet-iron which the tubes were made of, was not 
more than the thirty-second part of an inch in thickness : 
they were, about five inches long, and four inches in diame- 
ter; and the lapping-over of the iron at the joints, was 
about three-eighths of an inch broad. 



XXIIL — On the Advantages of Tickell's Roman Cement.- 

In a Letter to the Editor. 

Sir, Lombard Street, Birmingham Jan, 4, lfi23. 

As you have several times alluded to Tickell's Patent 
Roman Cement in your valuable Technical Repository*, 

* See Vol. I. p. 434, where the basis and preparation of this Cement 
is described ; and also Vol. II. p. 400. — Editor. 
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I take the liberty of stating to you, for the information of 
such of your readers as it may concern, the great perfec- 
tion to which this valuable Cement is now brought; so 
much so, that I am sometimes astonished to witness its 
strength and tenacity. — I have at this time fifteen bricks, 
the average weight of each of which is seven pounds and 
a half, cemented to a wall, and to each other; the bricks 
being placed upright, lengthways, and with their broad 
sides applied together, so as to project horizontally from 
the wall, and form, as it were, a solid beam of brickwork, 
supported at one end only, and depending entirely on the 
strength of the cement to hold it together. — The thickness 
of the cement between each brick is about the same as 
a common mortar joint; and it sets sufficiently to hold the 
weight of a brick, in this position, in about two minutes. 
The bricks were, previously to their being cemented, well 
saturated with water ; and the cement being mixed with water, 
to the consistence of a thick paste, in small quantities only, 
as it sets immediately, was applied in the usual way with 
a trowel. 

Nor is this all; for, notwithstanding that the wall to 
which the bricks adhere, is near to a steam-engine, which 
shakes them continually, I have actually laid four other 
bricks upon the endmost one, or that farthest from the 
wall, and without disturbing them in the least. 

A cistern built of bricks, sufficiently strong to resist the 
pressure of water, and lined with this cement, will hold 
water as well as one made of iron or lead. Even oil will 
not penetrate this cement, when once it is set. 

Quarries for foot-paths may be made of it, in moulds; 
part of a foot-path inTemple Row, near the New Church, 
in this town, has been laid with it, in the form of flag- 
stones, more than two years; and it is found to wear 
better than the other parts laid with stone in the usual way. 

It makes most excellent floors, when laid upon the sur- 
face of the ground at least 1 4 inch thick; the ground 
being previously well levelled and made smooth. 
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The fronts of houses may \^e covered with it, and it 
gives them the appearance and durability of stone; — for 
stucco, the cement must be mixed with an equal quantity 
of sharp sand, commonly called drift-sand^ and which 
must be previously well washed, then dried, and mixed 
with the cement, before any water is applied to it. The 
bricks must also be well^saturated with water immediately 
before the application of the stucco, which may be done 
either in a plain or ornamental manner; and care must 
also be previously taken, to rake out all loose mortar from 
the joints, — Ornamental work for windows, doors, &c. 
may be cast in moulds; and the whole maybe afterwards 
coloured, to imitate stone. 

I remain. Sir, Yours very respectfully, 

T.Gill, ^57. ChaRLES PalMER. 



XXIV. — On the Improved French Nails for Leather : and 
on the Paris Points, made of Wire. By the Editor. 

WITH FIGURES. 

Our attention has been lately directed to these articles, 
by a friend who has just returned from Paris, and had him- 
self experienced the great advantages of them in use, for 
a considerable time. 

Plate V, fig. 2, represents the underside of one of the 
forged nails, shewing the size of its head, and the flat oval 
shape of its stem. Fig. 3, a side view of it, shewing the 
form of the stem, when viewed in front : and fig. 4, an edge 
view thereof. — It will be seen, that the stem is furrowed 
across, all along it; and when the nail is driven, the 
leather, from its elasticity, closing in upon these furrows, 
secures the nail so firmly in its place, that, even when the 
head is worn away entirely, the stem still remains behind; 
^Xfo or more rows of these nails are generally worn in the 
fcoles of boots and shoes at Paris; they make incisions to 
Receive them, by means of the pointed steel instrument 
fihewn in fig. 5; the form of the blade of which, is seen in 
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the section of it^ at fig. 6. It has a wooden handle, about 
three inches in length, and the point being placed in the 
desired situation, a slight blow is struck on the handle, and 
the point makes the required incision. It is a great ad- 
vantage to make the holes of this form, rather than round, 
in respect to the firm holding of these nails in their places. 

It appears to us, that the stems of these nails were ori- 
ginally forged round ; and that they are made of the oval 
shape, in the act of forming the furrows along them, by 
squeezing them between the jaws of a vice, or clamp^ 
which are furrowed all along their insides. 

The shoes brought from Paris by our friend, had their 
heels shod with iron, and these semi-circular iron pieces 
were secured firmly in their places, by means of iron-wire 
pins, or Paris Points^ as they are called, being driven 
through holes made therein for that purpose. Upon with- 
drawing these points, (which, however, was not done with- 
out employing considerable force,) we found that their 
stems were either furrowed near to their heads only, and 
as shewn in fig. 7 ; or entirely along the stems, as shewn in 
fig. 8 ; and that these furrows caused them to hold so firm- 
ly in the leather. Screws are generally used in this coun- 
try for a similar purpose^ and indeed our friend termed 
these nails screws; they are, however, only wire pins; 
which nevertheless answer the purpose of screws most 
completely, and are made considerably cheaper. 

We have known the great utility of wire nails, (made for 
a different purpose, however^) so long since as the year 
1816; when a friend of ours, who had seen the great use 
made of them in France, determined upon making some 
for his own use here. The form of the heads of his 
nails were, however, different from those above described; 
as, instead of being rounded at top, they were made per- 
fectly flat, and conical underneath ; as shewn in fig. 9. This 
form of nail is of excellent use for driving into wood; and 
he made them of many different thicknesses and lengths, 
from a size larger than we have shewn, even as small as 
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that shewn in fig. 10. He formed the heads of them, and 
the furrows in their stems, at once, by means of a spring- 
clamp, held in the chops of a vice, and which clamp had 
noti!ihed grooves made in the insides of its jaws, or chops, 
olPdUfe)rent sizes, similar to tiiose shewn in figs. 11 and 12; 
by 'fii^t filing setni-iiircular gaps across the jaws, and then 
dosing them, and afterwards tapping theiii, in the manner 
of niaking fethale screws; the recesses on their tops, to 
tolMk the conical p^rts of the heads of the nails, being 
aUo made, and the clamp hardened, the instrument was 
^mabjed ; and the wire being squeezed between the chops, 
-WmA furrowed therelby, and securely held, whilst the coni- 
oal head was formed, by hammering it The points had 
been previously made, either by filing them, or grinding 
them upon a steel-toothed cylinder, in the manner of point- 
ikig^ brass pins; and the stems trer^ straightened, and then 
cut td the' proper lengths, by means x)f sheers, with ad- 
justing stops to them. 

The round-heiided brass pins, used by the cabinet- 
m^dcers, upholsterers, &c. in this country, would be con- 
siderably improved, in respect to holding firmly in their 
places, by being thus furrowed; and they would not be 
squeezed nearly so tnuch out of shape, by the clamps 
in which they are held, whilst being headed, as they com- 
monly are. 

We have noticed, in a late list of French Patents, 6he^ 
toT making the ends of the Paris Points, chisel-shaped, 
instead of being pointed; and which, for certain purposes, 
may no dou^bt be an improvement — This form may be 
readily given to them, in the act of cutting them to the 
piroper lengths ; by employing nippers, instead of shears. 

The small cohical-headed wire-nails, such as that shewn 
jjtk fig. 10; would be found considerably more useful, than 
Ae needfe-poihts, employed in this cotintry, for delicate 
worls, by cabinet^ni&ers, mddel-tnakers, &c. 
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XXV. — On Various Chemical Apparaltts^ for Absorbing or 
Condensing Gaseous and other Volatile Matters*. 

When we would cause any substances to decompose 
others, by the destruction of the existing combinations and 
the formation of new ones, we must of necessity adapt the 
materials and the forms of the vessels employed, to the var 
rious species of bodies which they are intended to contain, 
and to the kind of products which we would obtain. We 
have not only to take care that the vessels which we make 
use of, should not be themselves susceptible of being 
attacked by the bodies they are intended to contain ; but 
likewise that they should be so disposed that the products 
we wish to obtain may either be condensed or collected in 
them. For this purpose, we are generally obliged to com- 
bine a certain number of vessels of difierent forms, and 
sometimes even to adapt machines to them. It is to this 
combination of the vessels, or machines, required for any 
operation, that, in chemistry, we give the name of Appara- 
tus. — Thus we say. Apparatus for condensation ; Appara- 
tus for distilling; Apparatus for the decomposition of 
water; WoulfTs Apparatus, &c. 

In this article we shall treat on such apparatus as may 
be employed in many different kinds of chemical operations. 

The discovery of the elastic fluids caused a great altera- 
tion to be made in the construction of chemical apparatus ; 
for, till that discovery, a great part of the products was not 
only entirely lost, but the operator was continually exposed 
to very imminent danger ; whilst, at present, all is col- 
lected; and if, at times, accidents should occur, they may 
chiefl]f be attributed to awkwardness or <^arelessness. It 
was formerly supposed, that in chemical operations, where 
heat was employed, a quantity of vapours were extricated, 
which were more or less condensable; a][id they always 
contrived an opening in their apparatus, whereby these 
unmanageable vapours might escape ; and this orifice either 

* From the Dictionnaire Technologique. 
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remained constantly open during the lyhole course of the 
operation, or they closed it from time to time, so as to 
retain these vapours as long as possible, in order to effect 
their condensation : but if they allowed the apparatus to 
renuun too long, without giving vent to the vapours, the 
breaking of the vessels reminded the operator of his negti- 
gence, and often punishedihim in a most terrible manner* 
When, however, it was ascertained that these vapours, so 
difficult to manage, were no other than the elastic fluids, 
which neither under pressure, nor at a lower ^temperature, 
could sustain an. aeriform state ; they perceived tlie neces- 
sity of. making great alterations in the apparatus hitherto 
used. They soon found out, that amongst those gases, 
some were soluble in water, and others not For the first, it 
was only requisite to bring them into contact with this fluid, 
in order to retain them ; but for the others, it was either 
necessary to allow them to escape into the open air, or into 
vessels large enough or sufficiently numerous to. contain 
them, however large their volume might be. Woulfi* con- 
trived an apparatus which perfectly aiisW)ered.;all these 
purposes and of which we shall now give' a deseriqption. 

The apparatus which chemists usually employed^ formerly 
to submit different organic substances to the action of heat, 
was composed of a glass or earthen- ware retort, an adop- 
ter, and a balloon, or matrass, perforated with a very 
small hole in its side ; sometimes it had a stopper, which 
could be removed at pleasure, and in which' was a small 
channel, which served as a vent for the vapours: — see 
Plate VI. fig. 1*. This apparatus might be sufficient, 
when the principal product of the operation was a liquid, 
which became converted into vapour by the heat, but 
was afterwards condensed; and, in fact, they^aTe now some- 
times used, under similar circumstances; only, that in- 
stead of making a hole with a file, as formerly, they have 
now balloons, each furnished with a tubulure on its side, 
to which they adapt, by means of a stopper pierced in 

* This Plate will be given in our next Number. — Editor* 
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the middle^ a long tub^, (iSg. 1^) which diffuses in ^e 
air the gas tliey do not wish to collect. When, on the 
contrary, the essential product is an elastic fluid, then 
WoulfTs apparatus becomes indispensable ; but difierent 
cases may require particular modifications in this appara- 
tus^ The gas produced is either soluble, or insoluble; 
it is either disengaged in th« dry state, or is accompanied 
with condensable vapours, fron^. which it must be separated. 
If the gas be soluble, the apparatus must be composed of 
a vessel intended to contain the materials to be decom*- 
posed, and likewise of a series of bottles, communicating 
with each othe^ jl>y means of properly curved tubes. We 
put into each of these bottles a certain quantity of water; 
less into the first, because this is only intended to wash 
the. gas, and to free it fi*om whatever foreign matters it 
may contain. We see, in fig. 3, that each of the tubes of 
communication only descend on one side into the part of 
the bottles occupied by the gas ; while on the other side, 
they are plunged into the liquid : thus we clearly see that 
the purpose of thes^ tubes of communication, is to trand-* 
port the excess of gas firom one bottle to the other, and to 
^lake it pass through a continued succession of liquids. 
We do not, however, at first sight so easily distinguish the 
uses of the straight tubes, which occupy the intermediate 
tubulures, and of the bent tube which is adapted to tlie first 
vessel. In order to understand their uses, we must erb^ 
serve what takes place in the apparatus shown in fig. S< 
It is certain, that ^ilst the production of the gas continues^ 
Qo accident can happen : in fact, the solution of the gas is 
effected in the first bottle; and when the liquid in it is 
saturated, that portion of gas which cannot be absorbed, 
diffuses itself in the higher part of the vessel, which is 
already filled with atmospheric air ; and, accordingly as a 
fresh quantity of gas is added to the first, its elastic force 
augments, in consequence of the circumscribed space it is 
confined iij. It exercises, then, an increased pressure upon 
the surrouodiDg sides of the vessel, which cannot be en- 
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larged; upon the surface of theliquid, which cannot return^ 
smce tibe production of the gas is supposed to be continual ; 
and upon the orifice contrived in the tube a\ which is 
plunged into the water. All the efforts of the gas are then 
concentrated at this latter point ; and from the moment that 
the elastic force of the gas becomes sufficiently powerful to 
overcome the resistance opposed by the height of the 
column of fluid from h to a% the passage of the gas will 
be effected at this point : and the phenomena thus pro- 
duced in the first bottle^ will be repeated in the second, 
and so on through all the others, so that there would not 
be any need for complication in this apparatus, if, as we 
have supposed, the production of the gas could be always 
maintained ; but a time will necessarily arrive when the ma- 
terials are exhausted, and when the fire must be extin- 
guished. From this period, the cooling produced in the 
first vessel, causes in it a diminution of the elastic force, 
and it is no longer m a state to resist the effort produced by 
the gas from the first vessel — an effort sufficiently strong 
to overcome all the succeeding pressures, and which now 
finding less resistance made to the return of the liquid on 
which it presses, that part which remains belo# the openings 
of the tubes progressively passes. The equilibrium in 
pressure being once interrupted, it is only restored by the 
re-entrance of the liquid from one vessel to the other ; and, 
finally, by the air which is introduced at the open extre- 
mity of the apparatus— -all the previous labour being thus 
confoimded. It was for the purpose of obviating these 
inconveniences that Woulff thought of adding straight 
intermediate tubes. A, B/C, (see fig. 3) to which the name 
of safety-tubes has been given, because, if plimged into the 
liquor in the bottles a few lines deep, they permit the en- 
trance of air into those vessels where a vacuum might have 
been produced, and thus prevent the products contained 
in the different bottles from mixing together. In fact, 
with whatever velocity the gas may be disengaged, the 
excess will press on the surface of the liquid, with a force 
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proportional to the resistance which is opposed to it^ in 
passing into the other bottles; and, consequently, the 
liquid will rise in each safety-tube, a quantity equal to the 
sum of each succeeding pressure. But if the emission of 
the gas ceases, or that more is absorbed at one time than 
another ; or, that the temperature be lowered, the pressure 
before exerted, beginning to decrease, the liquid contained 
in the tube will return to the level of the liquid in the 
bottle ; and in proportion as a vacuum is produced in the 
interior, the exterior air causes the liquid contained in the 
tubfe to fall below the level; and since this tube is only 
plunged a few lines deep, the air will soon overcome this 
slight obstacle, and will enter the quicker as the vacuum 
is more rapidly formed. The same means, however, can- 
hot be applied to the first vessel, which most commonly 
does not contain any liquid ; and therefore they use a bent 
safety-tube, (see fig. 2') formed of a long vertical branch^ 
and of two other shorter ones, parallel to it. By means 
of this disposition, a small quantity of liquid, introduced 
into the first branch, will occupy a part of the second, and 
remain at the level in both. Every thing remains in this 
state, so long as there is an equal pressure with the atmo- 
spheric air; but if any gas should be disengaged, it will 
force a passage on that side where it experiences the least 
resistance. If, then, the height of the longer branch be 
sufficient, to contain a column of liquid of a weight greater 
than the sum of all the others, this liquid will be forced 
into the first branch, to a certain height ; and the passage 
of the gas commence in the bottles ; but when any cooling 
takes place, that force ceases : the liquid contained in the 
tube will then rise, since the air has free access. It often 
happens, that the large branch of the bent safety-tube is 
too short, and particularly towards the end of the opera- 
tion, because, in proportion as the gas is absorbed, the 
volume, and frequently the density of the liquid have in- 
creased : they are then obliged to substitute, for the water 
in the safety-tube, a liquor of a greater density. Some- 
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times Jthey make use fii, the concentrated sulphuric acid, 
or. even mercury : but in all cases great care inust be taken 
to to increase this resistance, that the ur, in case of ab- 
sorption, finds more difficulty in entering the matrass than 
is experienced by the liquid contained in the first bottle* 
There is a serious mconvenience attendmg most operations, 
Irhidi lS| that the sudden entry of any body — such as acid, 
ipercury, or even water — ^into the vessel where a chemical ac- 
tion is going on, may cause a difierence in t^e temperature, 
i|nd frequently occasion the breaking of tiie vessel: this 
eyO must then, if possible, be prevented; and this is easily 
done, by making a bulb in the middle c^^ihe s^econd brancht 
(jsee fig. S'). When absorption takes place, all the %uid 
IS lodged in the lower part of this branchy and in the bulb ; 
and t^e air, introduced below the liqujid, passes through 
it, in consequence of its lesser gravity. Tliis tube is also 
intended to introduce whatever kind of liquid we please, 
and in any quantity, mto the interior of th^ first vessel* 
Thus, for instance, whpnever we would renew the action 
of an acid on a salt, a metal, &c., this tube dilowsus tp add 
this acidi^ekher all at once, or by degrees, without unlu^ng 
£he apparatus. 

Welter conceived the happy idea of constructing the 
tubes of communication in such a manner, as f 1^ tliey 
might at the same time also serve as safety-tubes } an^he 
executed it in suqh a manner, as a^ once to exhibit both iu- 
genuity and elegance (see fig. 9!"). The mere inspection of 
the figure is su^cient to enable us tp understand the con- 
struction of this tube. We see, in &ct, that if we introduce 
anj liquid whatever, by the ascending branch, A^ the fiquid 
will find its level 1h the bulb, and in the lower part of the 
{branch, so long as an equilibrium is preserved between 
ihe pressure of ^. at«.5pheric air and that within *e 
yessiels ; but, from the moment when by any cause thif 
equilibrium is dif^turbed, if the force of the atmospheric 
air be the greatest, the liquid will be immediately pressed 
from the top to die bottom of the large branch, and the 
VOL. m, K 
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external air entering below the liquid contained in the 
bulb, will traverse it bubble by bubble, until an equilibrium 
is restored. If, on the contrary, the excess of pressure be 
greater within, — as in the case of a disengagement of gas, — 
then the liquid is impelled from the bulb into the vertical 
branch, and a difference in the level takes place, equal to 
the sum of all the pressures which the gas has to overcome^ 
if the liquid be the same throughout. These tubes ' have 
ho other fault than being extremely fragile, and difficult 
to construct Deparcieux uses a more simple tube, and 
which in many cases answers the same purpose. Instead 
of uniting the second tube to the upper and middle parl^ 
he adapts it to the lower part ; and after depressing it one 
or two inches, it rises perpendicularly by an elbow ; so that 
this tube rests against the horizontal branch (see fig. ^"^. 
A sufficient qua^itity of merciury is to be poured into the 
bent part, to prevent the loss of the gas produced, and to 
allow the entrance of the external s^r if necessary. This 
tube, which is very easily executed, may always b^ em- 
ployed when the mercury is not liable to be attacked by 
the elastic fluids which are disengaged. These arq never- 
theless seldom used, because it requires much skill to work 
the glass into shape by the enameller's lamp ; whereas in the 
original apparatus of Woulff, nothing more is required 
than to bend the tubes over a charcoal fire, than which 
nothing is more easy. And, as our chief object is to give 
the means of forming these latter tubes^ we will make 
some observations which may be useful to those workmen 
who only understand the making of the most sunple ar- 
ticles in glass ; as there is still a superior method of form- 
ing them. In order to ensure success, it is requisite that 
the bendings should be regularly rounded, wi&out any 
twisting; otherwise they will want solidity: but, in the 
first place, care must be taken that the glass is not too 
thin ; for in that case it has no strength, and the least heat 
causes it to shrink; a regular and sufficiently large fire 
must also be kept up. The operation is easily effected by 
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putting burning cbarcoal into a portable furnace^ and so 
diftposiiKg the fuel as to form a kind of channel, in which 
the tube may be moved, without disturbing the fire : the 
tube must be held with^both hantls, and placing in the mid- 
dle of this channel the part where we would wish td form 
a bendy we roll the tube between the fingers, and also 
imll it gently whilst moving it backwards and forwards. 
When we find that it is sufficiently softened to yield to this 
effort, we must withdraw it from the fire, and bend it as 
gently as possible^ so as to avoid all shrinking or irregu- 
krity* If we do not succeed the first time, we again place 
the tube in the fire, and heat it with the same precautions^ 
taking care to soften it afiresh both above and below the 
part already bent When the tube is intended to have 
two branches, it is much more difficult to execute the 
second bend than the first, or rather to adjust it in such a 
manner as to make the two branches perfectly {)arallel : we 
always succeed tolerably well by bending the tube, when 
it is softened, so as to form both branches, and placing 
that first {^bent the fiirthest off^, to serve as a guide in bend- 
ii^ the other part. We are perfectly aware, that if we 
were to make use of a communication*tube, whose up- 
right parts were not perfectly parallel, it would be broken 
immediately. As for the bent safety-tube, it may be also 
heated over the coals ; but it is extremely difficult to form it 
fegularly, as respects the parallelism of its branches: this, 
koweverj is of little importance ; the most essential point, is 
in ^jl re^qpective dimensions, so that the liquid shall neith^ 
return, nor be impelled too quickly. Some practical ohf^ 
servations will stUl be necessary, to shew the manner of 
adapting these tubes to the different vessels, and to adjust 
the various apparatus. 

The success of an operation often depends on the care 
which may have been taken, in fixing the stoppers which 
serve to adjust the different parts of an app^atus. This 
adjustment is |reneral]y made with cork stoppers or bungs: 
but, if a porpus cork be «used,^ it is impossible, whatever 



tM On Condensing Gaseous and oiher Volatile Matters. 

preoautions are taken^ to succeed in perfectly closing tlitf 
tubulures: on this account, therefore^ nothing but llie 
finest cork ought to be used. Another thing, not less 
essential, and to which too little attention is frequently 
given, is to round the corks their whole lengthy in such a 
manner as th^ they may be nearly cylindrical ; a cork, 
however, can never be depended upon as it comes from 
Ae hands of the cork-cutter ; it is always necessary to 
lound it, by means of a fine rasp or fUe. The diameters 
of the two extremities of the cork ought to be very nearly 
equal. The tubulures, or necks of the vessels, are cylin- 
drical ; and it is certain, that if we attempt to close diem 
with conical corks, they can only fit in a zone more or less 
elongated ; and the cork, forming a kind of wedge, by 
reason of the dasticity of the cork, and the incessant force 
it is subjected to, both from within and without, — will very 
soon be entirely puidied out In order to round a cork 
properly, the file must be made to pass over its sur&ce as 
li^^tly as possible ; and thus the two hands, one holding 
the file and the other the cork, must d^cribe a circular 
movement, in opposite directions. When the file only de- 
scribes a kind of tangent along the surface of the cork, it 
produces flat, rather than uniformly rounding, surfaces. If 
the cork is to be perforated for the introduction of a tube, 
we employ a pointed red-hot iron rod, which is to be intro- 
duced at both ends of the cork, and made to pass from one 
end to the other. This perfcnration must be commenced 
exactly in the centre of the two extremities ; and we gene- 
rally succeed best, by burning it at twice, half from one 
end, and half from the oAer, The opening being once 
made, it is formed of a convenient diameter, by means of 
a rat's-tail file; frequently endeavouring, from time to 
time, to introduce the tube^ for fear of making the opening 
too large. 

The corks being prepared, with all the precautions we 
have described, it only remains, so to dispose the appara- 
tus, as to adi^pt the different partil of it to each other : and 
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to do this with facility ^ care should be taken to grease both 
the outside and the inside of the perforated cork with suet 
We not only thus close the pores of the corky but, as the 
corks must necessarily be fitted pretty tight into the tubtf- 
lures, they can be introduced with much more facility^ 
When an apparatus is mounted by a person accustomed 
to, it, and who wiH take proper care, the corks alone ai^ 
sufficient to close the tubulures : but as this kind d£ 
business is generally confided to beginners, weai^thea 
obliged, in order to ensure safety, to cover the corks widk 
a luting,' which should be used in the foUowikig manner* K 
a fiit lute be employed^ the glass to which it is to be af^ 
pKed must previously be wiped dry ^ we then introdub^ 
or force a very small quantity of it; with the e^sistanci^ of 
the point of a knife, into the space between the cOrkJand 
the glasff;- and cover it over with a larger mitss of the same 
composition, so to form the whole into a regular cone/ of 
wliich the tube must be the summit, and' the neck the base 
(see fig. 3% If the summit of the cone should be a little 
rounded or truncated^ however, instead of being narrowdi 
tor a pointy as it ought to be, the luting will generally be^ 
come loose. It is well to compress die luti)ig aiS miich: as 
possible to give it greater strength and resistahc^ ; and- to 
smooth its surface likewise with oil, if it is a fat lute; but 
if it be a water-lute, for instance mad^ of either silmond, 6t 
linseed meal, it is requisite, lest it should crack in drying 
to secure it with slips of paper pasted over it ; the thinntedt 
paper is the best for this purpose, because it may be ap^ 
plied with more exactness*. The sUps should be toii'n, and 
not cut with scissars, as the rough edges will adhere t^ 
closer. We must take care that the pasted paper be feih 
fectly dryv before using the apparatus. 

When we are only operating upon small quantities, it is 
easy to take all the precautions we are pointing out ; but 
when- we are acting in the: large, it is almost impossible to 
take so mudi care. Happily for us, however, in many 
cases the greater p^rt of these precautions become useless^ 
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as the principal object of the older chemists was to oppose 
a sufficient resistance to the pressure exerted in the interior 
of the vessels; now this pressure may be generally avoided* 
When we would, for instance, combine with water a gas 
which is soluble in that fluid, and this solution is more dem^ 
than the water itself, we are not at all obliged to plunge 
the tubes into the water, and we thus avoid much pressure* 
In fact, according to this observation, we thus conduct the 
manufacture of the hydrochloric acid. We content ourselves 
by causing the gas to arrive at the surface of the water ; 
and accordingly as it is saturated, the solution falls to tbe 
-bottom. But it is not always thus : the contrary effect 
takes place, for instance, in the manufacture of ammonia. 
Chlorine, also, is so little soluble, that we must considerably 
multiply its contact to obtain a saturated soluticm. The 
cases to which we may extend the use of WoulflTs appa- 
ratus, are then rather rare in operating in the large. The 
new system of distillation, invented by Edward A^am, 
was, nevertheless, only an application of this apparatus m 
the large ; it was soon perceived, however, that the pressure 
ercised was a continual cause of the destruction of the 
vessels ; but the perfection to which it is now brought, has 
caused all these inconveniences to disappear. 

It is generally believed, that the most efficacious means 
of favouring the solubility of a gas, is to submit it to 
a strong pressure, by making it traverse through a con- 
siderable depth of liquid : but it is easy to prove that this 
is not necessary. In i^ct, according to the law established 
by Dalton, the quantity of gas which may be dissolved at a 
given pressure, is proportional to the weight sustained, 
and is constant according to its volume. Supposing, 
lagreeably to the above rule, that the height of the column 
to be traversed should be l'",60, and admitting that in this 
passage the gas should be completely dissolved, the pres- 
sure sustained at the surface will be zero. From whence 

it follows, that the pressure will be eqiial to -~— =0'",80, 



fm Condensing Gaseous and other Volatile Matters. 127 

But the pressure of the atmosphere is represented by a. co- 
lumn of water of 10'",40, which, added to 0°*,80, gives a 
.total pressure of 1 i^^^SO. And since the solubility is pro- 
portional to the weight, it will follow that this supposed 
great pressure amounts only to l^^BO, or the l-14th part 
It is evident then, from what we have stated, that the 
pressure to which a gas must be submitted, for the purpose 
of. dissolving or absorlnng it, is attended with some incon- 
veniences, on account of the difficulty of constructing appa.- 
ratus capable of resisting it ; and we cannot, therefore, 
derive many advantages in respect to the augmentation of 
its solubility. We must then search for the means of 
arriving at a better result ; for which purpose we must have 
regard to the various causes which influence this solubi- 
lity* Now we know that it depends, 1st, on the pressure; 
2dly, on the extent of the surface in contact ; 3dly, on the 
duration of this contact :— so that the quantity of gas ab- 
sorbed, is always proportionate to the pressure, to the 
surface of contact, and to the duration of the contact ; and 
consequently, if we represent these three elements by num- 
bers, the exact measure of the absorbent power of an ap- 
paratus will be given by the product of these three 
quantities. 

. According to the above observations, one of these ele- 
ments — the pressure — offers more inconveniences than ad- 
vantages : it is useful, therefore, to diminish that, and to 
increase the two others; namely, extending the surface, 
and the duration of the contact In order to answer this 
purpose, they employ the different apparatus used in tubs ; 
such as the agitating tub, and the serpentine tubs ; also the 
inclined plane ; and lastly, the apparatus lately invented 
by M. Clements, and to which this able professor has given 
the name of the Chemical Cascade* We shall, however^ 
first say a word or two on each of these former improve- 
ments. In the serpentine apparatus (fig. 7.) we cause the 
gas to enter the bottom of a large tub. A, and it experi- 
ences the pressure of the whole height of liquid contiuned 
in the vessel : then, instead of allowing the gas to arise vk 
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a direct line^ we cause it to pass^ successively, undeir a 
number of reversed and hollowed blocks of wood; eacfi 
bf these blocks, A,B,C/has a channel made across^ one 
side of it, as deep as its thickness wOl . allow of, and a gap 
at the 6.nd of it, (see fig. T). These blocks are placed the 
oi^e over tUe other, so that th^gaps at the ends of thechiui- 
nels are situated alternately to the nght and left. The 
result of tnis arrangement is, that when the channel in tfite 
first block is full of gas, th^ superabundant quantity rises, 
and ei^capes by the gap, and passes into the next channel ; 
and so oh through all the others. We succeed, thus^ in 
bringing the gas into contact with a great extent of surface 
of the liquid; and as we can also regulate, at will, the 
emission of the gas, it is thus placed under very favourable 
circumstaiiQes ; namely, a moderate pressure, a great ^ 
tetet of i^rfkce, and a prolonged contact. 

We obtain nearly the same results with the agitating 
tub, but less conveniently ; the water, in this case, is con- 
tinually mixed with the gas, by the assistance of an agitator, 
or stirrer, fi:xed upon either a vertical or horizontal axis, with 
aliancQe to it. Another serpentine tub is thus formed:-—^ 
the tube which conveys the gas to the bottom of the water,, 
is affixed to a spiral pipe, which is perforated throughout 
its whole length with a great number of small holes,i in 
order to disseminate the gas and multiply the surfaces of 
contact. It is to be presumed, however, that the duration 
of the contact is not sufficiently prolonged. 

In the apparatus of the inclined plane, we entirely do 
away with^the pressure ; and the other circumstances are 
not perhaps so favourable as in the preceding cases. To 
construct this apparatus, we form a long channel of brick- 
work, to the bottom of which we give a gentle descent; 
the gas is introduced at the lower end of this channel, an^, 
by nieans of a reservoir communicating with the opposite, 
extremity of it, a current of water is made to run in a con- 
trary direction to tliat of the gas ; which water should flow 
with very little velodty) and be very shallow. 

[To be continued,] 
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XX\ti-^ri the anciient &tedan Method of Painting iH 
Encaustic. By Miss E. J, Greenland*. 

The well-known disadvantages that paintings in oil lie 
under^ have rendered the discpvery of some other vehickf 
ai% dbjeci of attentive inquiry among the learned ; and dis^ 
•ertations have been written en the subject by various au^ 
thors^ as Count Caylus, Muntz, &c« 

Wax has been universally considered as the most Ukely 
substance to supply the place o( the oil; and most of the 
writers have recommended the uniting it with alkaline 
salts, into a kind of soap, for that purpose : the impto- 
priety of such a measure is evident to any one in the least 
acquainted with the properties of those salts, 

Tlie method made use of by Miss Greenland, provides 
against all those inconveniences ; and the brilliancy of thc^ 
colours in the picture jj^ainted by her, and exhibited to the 
Society, fuHy justines the opinion— that the art of painting! 
in vrax, as described in the following Tetter and accoimt^ 
fiighly merited the reward of a Gold palette voted to Miss 
Greenland on this decision. 

Sir, Nov, U, 1786. 

I was extriemefy fortunate when at Ftbrence, the summer 
before last, in the acquaintance of an amateur of painting, 
who procured me the satisfaction of seeing some paintings 
in the ancient Grecian style^ executed by Signora Parentis 
a professor at t&at place, who received her instnuctiona- 
from a Jesuit, at Pavia, the person who made the farthest 
discoveries in that Art. My friend, knowing I was fond of 
pdnting, very politely informed me what were the materials^ 
the paintress used ; but could not tell me the proportions 
of the compositions : however, from my anxiety to succeed 
iti such an acquisitiop, I made various experiments ; and» 
at last,, obtained such a sufficient knowiedge of the quan- 
tities of the different ingredients as^ to begin and finish s^ 

> FroorToas. V. and X. 6f tfait Txibttctknds: of the Sw^tf fot th¥ 
Encouragement of Arts, &c. &c. 
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picture^ which I shall be happy to lay before the Society 
for their inspection. 

As I must ever consider myself greatly indebted to the 
Society for the many honours received from them — should 
you approve of the discovery being mentioned to the 
Society, and they think it worthy their attention, I shall be 
extremely happy in giving them a particular account of 
the manner in which I accomplished my undertaking, 
I am, Sir, your much obliged 

and obedient humble servant, 

Emma Jane Greenland. 

the ancient grecian method of paihting. 

Take an ounce of white wax, and the same weight of 
gum-mastich, in tears, that is, as it comes from the tree, 
which must be reduced to a coarse {)owder. Put the wax 
in a glazed earthen vessel, over a very slow fire, and when 
it is quite dissolved, strew in the mastich, a little at a time, 
stirring the wax continually, until the whole quantity of 
gum is perfectly melted and incorporated ; then throw the 
paste into cold water, and when it is hard, take it out of 
the water, wipe it dry, and beat it ina Wedgewood's mortar ; 
observing to pound it at first in a linen cloth, to absorb 
some drops of water that will remain in the paste, and 
would prevent the possibility of reducing it to a powder, 
which must be so -fine as to pass through a thick gauze. 
It should be pounded in a cold place, and but a little while 
at a time ; as, after long beating, the firiction will, in a 
degree, soften the wax and gum ; and, instead of their 
becoming a powder, they will return to a paste. 

Make some strong gum-arabic water, and when you 
pjEiint, take a little of the powder, some colour, and mix 
them together with gum-water. Light colours require but 
a small quantity of the powder ; but more of it must be put 
in proportion to the body and darkness of the colours ; 
and, to black, there should be almost as much of the pow- 
der as of the colour. 
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Haimg nuxed^llie eolours, and no more than tsan be used 
liefore ibey grow dry ; paint with fair water, ai^ 16 prac- 
tised- in painting with water^olours; a ground on the 
^wood^Jbeing first painted, of some proper cplour, iprepared 
-fli t|ie same manner as is described for the picture:— wisJ^ 
'tmt tvee and oak are the sorts of wood, commonly made 
use of in Italy for this purpose. The painting should be 
very highly finished^ otherwise, .when varnished, the tints 
will not appear united. 

When the painting is quite dry, withxather a hard,brush, 
passing it One way, varnish it with white wax, which is put 
into an earthen vessel, and. kept melted over avery^slow 
fire, till the picture is varnished; taking great care that the 
cWax does not boiL Afi;erwards, hold the picture before a 
fire, near enough to melt the wax, but not make it run ; 
and when the varnish is entirely cold andhard^ rub it 
gently with a linen cloth. Should the varnish blister, warm 
the picture again slowly, and the bubbles will subside. 

When the picture is dirty, it need only be washed with 
cold water. . 

METHOD OF UNITING WAX AND MASTICH WITH WATER, TO 
SERVE AS A VEHICLE FOR THE COLOURS. 

Sir, CartkaUm, AprUtB^nsH ' 

I should not hove taken the liberty of o£fering to the 
Society for the Encouragement of Arts, Manufiu^tures, and 
Commerce, the enclosed account of. the result of a great 
number of experiments made last winter, with a variety of 
gums, relative to. an imitation of the ancient Grecian man- 
ner of painting, had you not assured me, that the Society 
would not think impertinent my doing so. 

Should the account I have sent, not be thought sufficient- 
ly explicit, I would, with great pleasure, communicate any 
other p^iculars which may be desired. 

I am. Sir, Your obliged 

and obedient humble servant, 

Mr, Mare, EmMA JaN£ GREENLAND. 
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UnHOU OF AAKIN6 A GOMPOSXTION FOR PAmXIMG) IN 
iHlTATiOM OF.T^fi ANCIENT GRECIAN MANNSR* 

Pufeinto a glaaed eartUeo Teasel four ouiiees and 4 ludf 
iof gum-aiabib^ and eight oiuloeii c£ eoU aprklg Waters 
-wfaen tbe giim iir dilsdlFlfd^^ s6r in seven ounces otgaml^ 
iJUBtddir which has- been Stat washed^: dried, and beaten 
fih^^-^which id very soon done r set the* earfteh ietmA^ eeo- 
taoiliiig the gain- water and gtnip-iisEtsticSiy ov^ a in6demte 
fire, continually stirring and beatiiig them hard widk a 
^jfKxni, in order to di^nrolve tbe gmtiraiastich.: When 
snfficiently boiled, it will' n& longer appear trmspknat, 
and will be stiff like a paste. So sodn as. this isr the: calse^ 
adbd; thAt idle gum-waier and nmstich are quite boiliiig; widl!^ 
•titiddng? tk^ eff'thb fire, add fil/^' ouddei of. wfaMfc wai^ 
brohehi mixx sihall pi^ces^ stinlkig and besiting the, different 
ihgrediehts together, till the wax ist perfectly tndtdd, 
hnEboiled : their take Acl ddmpdsitLotaoff tfaw fire i k» 
it longdr dfian neceiroary^ wbtiM only hafedeh' the wax^^aail 
prisvdnt'its mixing; so tiseH'afterwafdsi with- watch.. When 
the composition is taken off the fire, and iatbe-.glUsed 
earthen vessel, it should be beaten hard ; and, whilst hot, 
but not boiling, mix with it, by degrees, sixteen ounces of 
cold spring water ; then strain the composition, as some dirt 
wiilboiloutof the gum-mastich, and put it into botdfes. 

Thfe coinp^sition, if properly made, shotild be like cteim, 
iaaA Ae cokhnrst^ #hen nisxed with it^ as- sinodth as if wilil 
eiL The loethod of using it^ isi mi^g the coloura with 
itae with' oili; then paint i/^ith fair water. The cokHuni 
i£ gcowix dry, wfa^ mixed with tb6 compositioi]^ may be 
used b;^ ptttting a little Mr water oveif tbem ; bikt it is leas 
trouble to put soine wata;, when the eolbuj^a itreobsieirved 
to be l^rowiitg dry. 

In painting with this compositi6n, the^ coloulrs blen4 
without difficulty, WheA Wet; and e?ifeh when' dry^ the tinto 
may easily be uilited by-means df a bffifeh,anda yery small 
quantity .pf&ir wateif. 

When the painting is finished, put some white wax into 
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a glazed earthen vessel, over a slew fire; and, when mdited^ 
but not boiling, with a hard brush cover Mie painting with 
&e wax ; and when cold, take a moderately hot iron, sudh 
as is used for ironing linen, and draw it li^tly over this 
wax. When the picture is nearly cold, rub it widi a fine 
linen doth to make it entirely smooth; and when quite 
cold, rub it again, to make it shine. 

Paintings might be executed in this manner upon wood, 
or plaster of Paris^ without requiring any other prepara- 
tion thm nwpng jsome. fine pbiter io^ Paris, in ^pixwder, 
with cold water to the thickngsts of cream; then pour it on a 
looking-glass ; and when dr^, take it ofi*; and there will Ipe 
thus formed, a very smooth si^^r&ce for painting upon *• 

.Paintings may also be done in the same manner, with 
only gum-water apd gum-mastich, prepared the same way 
as the xnastich aiid wax ; but, instead of pitting seven 
ounces of mastich, and when boiling, adding five ounces of 
wax ; mix twelve ounces of^ gum-mastich with the gum- 
water, before it is put on the fire, and when sufficiently 
bofled and beaten, and is a little cold, stir in twelve ounces 
of cold spring water, and afterwards strain it. . 

It would be equally practicable painting with wax alone, 
dissolved in gum-water, in the following manner. 

Weigh twelve oimces of cold spring water, and four 
ounces and a half of gum-arabic : put them into a glazed 
earthen vessel, and. when the. gum is dissolved, add eight 
ounces of white wax. Put the earthen vessel, with the 
gum-water and wax, upon a slow fire, and stir them till 
the wax is dissolved, and has boiled a few minutes ; then 
take them ofi* the fire, and throw them into a bason ; as, 
by remuning in the hot earthen vessel, the wax might 
become rather hard : beat the gum-water and wax till quit^- 

*■ In this manner very beautiful tablets, for black miniature profiles, 
8X0 now made. The thickness of the plaster should be regulated^ bj 
placing slips of wood upon tiie giass, so as to form a ledge or border ; 
and, when the plaster is set, but not become hard, lines may be drawn 
through it, to the glass, so as to divide it into parts of the i^u|red 
■uies—- £biT0R. 
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coM. As there is but a small portion of water» in ccNn«- 
parison to the quantities of gum and wax, it would be 
necessary in mixing the composition with the coloursi ta 

put also, some fair water* 

It should be of^servedj that the water used by Miss 
Greenland in these preparations, came from a chalk rock, 
and was remarkably soft: possibly. any other water might 
answer equally well 



XXVIX.^ — Onihe Microscope. By the "Editok. 

fContinued firom p. 89.] 
BEAUTIFUL MICKOSCOPIC CONFIGURATIONS OP MURIATE 

OF SODA. 

It is well known that Muriate of Soda (common table 
salt), ordinarily crystallizes in hollow quadrangular inverted 
pyramids. It is, however, by no means so well known^ 
that this salt b likewise capable of forming beautiful con- 
figurations, infinitely various in their forms and arrange* 
ment ; — such, however, is the fiict. 

We have found, that, in order to produce these, it is 
necessary to take two or three grains only, of this salt ; and, 
diluting it with a very little water, spread it with the finger^ 
&c. over a considerable part of the surface of a glass slip : 
the configurations will then immediately begin to form, 
and vary, in proportion to the greater or lesser strength 
of the solution, and accordingly as it is more or less dis- 
persed over the different parts of the surface of the slip. 

In order to see these distinctly, however, it is necessary 
to employ a microscope of considerably high magnifying 
powers; to place the flat greyed glass underneath the 
slip, and to employ the flame of a lamp or candle, as an 
illuminator; and then, what appears to the naked eye as a 
mere stain upon the glass slip, will, under the microscope, 
present an infinite number of beautifully arranged figures. 

A very little experience will soon afford the means of 
knowing when the salt is properly diluted : and it is cer- 
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tunly a very desirable thing, to be ableto produce so very 

beautiful an object for the microscope, from a salt always 

at hand. 

It is perhaps the easieit way, to begin with a solution a 

little too strong; lOid when it has formed its'configurations, 

and they ha^e been sufficiently viewed, to wet the finger, 

and moistesi and spread the salt again over the surface of 

fhe slip: the finger will thus have abstracted a ]^art of the 

ttift, and different configurations from the former will be 

produced. The experiment may again be repeated, until 

the quantity of salt remaining, has become too minute to be 

visible. 

* \To be continuedJ] 



XXVIII, — On the Destruction of Caterpillars on Fruit Trees. 
By Mr. John Sweet, Corresponding^Member of the 
London Horticultural Society^. 

In May last I found the Gooseberry Caterpillar had begun 

its usual ravages on the leaves of a quarter of gooseberries 

in my nursery near Bristol. 

In the last and former season, among many other ap< 

plications which had been tried in vain, lime had been used, 

but in a dry state. I resolved this year to try the effect of 

it in a different way : a bushel of stone lime was therefore 

slaked, and covered up for a few hours; to make it more 

soft and fine, it was then sifted through a mason's sieve^ of 

the finest kind, which made it an almost impalpable powder. 

A man with a light garden-engine was then directed to play 

water iii different directions among the leaves, so that every 

part of the plants was wet ; another man followed closely 

with a coal-box ftiU of the fine lime powder, scattering it 

with his hand, so as tocause it to appear like smoke, and to 

spread itself on the under as well as upon the upper part 

of the leaves, so that not a single leaf was left untouched 

by it. In the course of the day I noticed, that though 

iome of the insects were still alive, they were much injured, 

- ♦ Prom Vol. V. of the Society's Transactions, in a letter to the 
SecreUiy. .. .; .. ^ . 
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and on the foHowing day I could find none alive; some 
stragglers came on sometime afterwards, but they were so 
few that I did not think it worth while to apply the lime a 
second time. After the application^ the trees recovered 
their natural colour, and grew with their usual vigour. 

A day should be chosen for &e operation when little 
wind is stirring, but particularly whisn there is no rain: I 
fliink the absence of sun, or a ploudy day, preferable for 
die operation. 

The earlier the remedy b applied after the insect is dis- 
covered, the better; and if it should be necessary to use it 
a second time, it mt^t be done before the fruit changes 
colour, lest it be disfigured by the application of the lime. 
The jiime need not be >thrpwn on t^ck, but should lie well 
dji^vid^d by the hand in (Cutting it, so tb^^t ^yfs^ry partof Qj|ch 
leaf be touched. In small gardens, where i^o engine is 
kept, a watering-pot; or a syringe may be usedy so as. to we^ 
every part of the tree. 

Encouraged by my success on the gooseberry-bushes, I 
tried tbe lime against the black leech-like insect, or iniig- 
got*, which is so destructive to thorns, pear and cherry*, 
•trees ; and found that wherever the li|ne touched the anir 
mals, if they were wet, it destroyed them. It beit^ diBSquIt 
to w^ter high standard trees, I took the opportunity very 
early in the morning, before the dew was evaporated, 
to apply the powder; slaking the lime over-night to 
have it ready. T}ie powder was tried aftpr a shower of 
rain ; but rain foUowing, the operation did nqt answer : 
where, however, these injects, can be got at, they m*^ more 
easily destroyed than thoi^ which infest Aie goosebofryr 
bushes. Pear-tri^es against walls, i^^e oftep injured by 
these leech-like insectSi but they can be watered and 
iiined without difficulty. 

, I have tried lime-wf ter thrqwa by the 'g^den-engiqet 
the lime being just sda^ed in the water» making it waim; 
and this answered tolerably well, but it reqiured more Ume, 

* It ia the larva of a dipterous insect; pr two-witiged fl/.— ^S*c. 



mA rendered lioth the trees/ md the eaiih of the tmrdeirg 
QD^bich It fAU un«gbtl^» 

4 4^petikH^ of ^Jder jiei^elf tmj^ with 8k>ftri8oapi wm 
iho^i^lS^d; thii had ibe €^eot of destroying the kwect, 
but (ilbe preparation is joQore.expen8l7e9 and flie operatioDL 
more troublesome^ than jthat widi linie-*powder. 

XXSJf.^i'^Meihods fctr preventing whm Distilling^ 

frem pervadingEqrihen orStone^ware Retorts i-^forprevent'- 
ing Retorts and Crucibles from breaking; or ^topping fhem 
whim crackisd, during any Chemical or Metallurgical Ope^ 
ration iT-and also, a Composition for Luting Chemical Fes* 
selsl By Mr. Tno^f as Willis*. 

pERSOVfS eimployed in performing chemical operatioiis, 
irhether on thf bu*^ scale of byslness, or as experimentif 
onlj, win readily see the benefit that must accrue to them^ 
fromtbe knowledge of an easy, cbea^.and expeditiouf 
IQode of stopping any cracka that happen duriipg a projcess 
m the earthen vessels employed in strong fires. 
. Tb€. fiollowing pap^9 which is tbe result of many years 
ejcpeip^Boei and has been confirmed by trials in different 
IaW|itor7ie% wil)| tb^efore^ prove highly a(;ceptabl^ to 
all employed bi chemics^ pursuits; for the coa^osition 
therein mentioned, has been tried on crucibles employed in 
melting metals, and has been found to succeed. 

The losses frequently sustained by workmen, from the 
cracking of those vessels, while the metals within them are 
bi ailuid state, render the discovery of a method of pre- 
venting such accidents of great consequence in many of our 
valiMble mamifiBusturiM. 

'■ The dumks bf the Society were given to Mr. Willis, for 
the following letter and papar on these interesting subjects* 

GbNT{iB]|S)9, HemUtage, Wapping, JprU 2B, 1785. 

• As' yOB hatft long beeii the patrotaizcrs of merit and hi* 
^^XKf^tPff give me leave to offer to your consideration a 

^ ^ Tr6m Vd. V. of the Traisactions of the Society for the Encounigf- 
MSBtof Arts, It^^fte. 

VOL. Illi L 
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successful method of preventing stone-ware* retorts frbm^ 
breaking during any operations in the fire> or stopping them 
instantaneously when crackedy even' in the strongest heat. 
; As I imagine it may be of great utility to speculative; as* 
well as practical chemists, I submit it to your opinion^- 
whether you think it worthy publication. 

I am, Gentlemen, 

Your obedient humble Servant, .1 

Thomas Willis. 

PROCESS for PREVENTINO THE MATTERS FROM PERVADING 

RETORTS OR CRUCIBLES. 

■* ■ .. » 

I have always found it necessary to use a previous coat- 
ing for filling up the interstices of the earthen or stone* 
ware, which is made by dissolving two ounces of borax in 
a pint of boiling water, and adding to the solution as much 
slaked lime as will make it into a thin paste : this, with a 
common painter's brush, may be spread over several re- 
torts ; which, when dry, are then ready for receiving the^ 
proper preserving coating. 

The intention of this first coating is, that the substances 
thus sprbad over the retorts, readily vitrifying in the fire,' 
prevent any of the m^^tters distilling from pervading the re- 
torts ; but^do, in no wise, prevent them from cracking. 

PROCESS FOR PREVENTING EARTHEN OR STONE-WARE RE-i 

TORTS FROM CRACKING ; OR STOPPING 
i THEM WHEN CRACKED. i 

Whenever I want to use any of the above coated retorts, 
after I have charged them with the substances to be dis- 
tilled, I prepare a thin paste, made with common linseed- 
oil 4nd slaked lime well mixed togethei:, and made per- 
fectly plastic, that it may be easily spread : with this let 
the retorts be covered all over, except that part of the 
Decks which are to be inserted into the receivers ; tj^s is 
also.readily dp^e with a painter's brush ; the coating wiljl 
be sufficiently dry in a day or two, and they will then be .fit 
for use/ 
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. With this coating I have, for several years, worked .my 
sftone-^ware retorts, without any danger of their breaking ; 
and have frequently used the same retor|t four or five timeSi 
observing/ particularly, to Coat it over with the last-men*- 
tioned composition, every time it is charged:with fresh: nuh 
terials. Before I made use of this expedient, it was cat 
even chance, in conducting operations in: stone^- ware and 
earthen retorts, whether they did not crack every time, by 
^wllich means great losses have been sustained. 

If, at any. time during operations, the. retorts, should 
crack, spread some of the oil composition thick on^die 
cracked parts, and ^rinkle some powder . of slaked lime 
on it/ and it immediately stops the fissures, and prevents 
any of the distilling matters from pervading; even that 
'subtile penetrating substance, - phosphorus, will not pene- 
-trate through it It may.be applied without any danger^ 
€ven.when the retort, is red-hot J. 

PROCESS FOR LUTINO GLASS, EARTHEN, OR STONE-WARS 

VESSELS. 

- When the. latter composition is made a little stifier, it if 
^niore proper for luting vessels than ^ny other I have.cfver 
■tried ; because, if properly mixed, it will never crack ; nor 
;will it indurate, so as to endanger the breaking the necks of 
.the vessels, when taken. pfi*. 

r ; As the above methods of preserving retorts may be. of 
singular service to philosophical chemists, as well as to 
•those who practijse the science for commercial purpofies, 
it is my wish they should be generally known ; as many 
curious operations may now be carried on with greater 
safety, and at an easier expense* I have communicated 
them, to the Duke de Chaulnes ; who. no doubt, will make 
^th^m known to, the. French chemists, and shdl be happy to 
:hear of their, being of advantage to a science, so much cu||ti* 
vated in the present age. 
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XiiX, — Further Olservations on the Cultivation of ihe Pine- 
af>ple. J5j( Thomas Andrew Knight, £59. F.R.S. &cl 
Prepdeni ijftKe XJondon Horiicullural Society'*. 

The foUo^ilirnig dromiistances, relative to the habits of the 
FtruB' Apple plani^ appear to me so interesting and singulari 
that I am uidticed now to send an account of. tbem to the 
IZorticuItural Society ;tliough I have iso recently addressed 
a communicaition Upon nearly the seme subjeetf* Iii tba)t 
bfamriiunication, I mentioned the extraordinary growth #f a 
pble«-ap{de which had passed the whole of the last sudim^ 
and'atitoiim in>very low tempex^tiire^ and which thetv .111 
the beginning of November, continued, to increase in si^ei; 
iobt months having at that time elapsed since the pejHk>d of 
itfir blossomii^, I saw the same fruit in the first wdefc of 
the last month (Februikry)^ when it still continued peiy> 
fectly green, and apparently growing rapidly. Odr memy 
ber^^ Mr. Meams, who has had not only the advantages of 
loiig and very extensive experieiid^, but who has alsd ;^s}li^ 
the stoves of a very great number of the most celebrated 
^thdiivator^ of thd i^e-apt)Ie hi diffei^^nf patti^ of th^ ku]g«^ 
iioih, hai^ be^h fa view the fruit abov^^inMlidll^} bM lift 
ilssures me, that he has never seed a Que^n p&i^^f^le gjtmw^ 
%i|[ u]^n so itfttdl a plant, so j^tfectly will swijted dui, ift 
any season of the year under aiiy drCiai&st^tenc^K^^^ 1^^ 
%^ of opinion whto he saW it> Which Was nstf efiffly in 
^ebrukry, that it would probably ripeii about the end <tf 
Marchy 61' terly in ApriL It hdd {>ass^ th6 wmle¥ hi th^ 
temi^erdtiii^ which is usual!/ ^veii td ^oiitthbd git^efi-hduift 
plahtsiJmd It h^ eeiiainly not had the ^viltntages^ ift m^ 
degr^ee^ of judicious tnailageme£tt, havifig be^ vef^ imrgl»- 
larly, and at times madi too profusely, ilUpplied With wiiteif. 
What win be the merits of it whe^ rip^, time idong eatt 
'sfaeW^ but I shall observe, that I have found all fruits 

• From Vol. V. of the Society's Transactions. 

f Horticultural Transactions, Vol. IV. p. i^ ; and VoL II. p. 1$7, 
«f this Work; 
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(ftiicl particularly the melon) to acquire their highest state 
off excellence when their growth had been slow; provided 
ii has been regulsrly progressire^ and that the fruit has 
ilkhnately attained its. proper size and perfect maturity : 
add I believe that no fruit has ever been Ci^en perfect^ 
cither kt taste or flarouTy the growth and nmturity. of which 
faad been greatly, accelerated hy much fire-heat^ and^ of 
necessity, abundant water. I am, therefore, much inclined 
to befieve, that the pine-^apple^will be. found to acquite its 
highest state of excellence wh^i a considerable time.elapaef 
between the period of its blossom and that of its maturity. 
. Should it .be found easily practicable ^as J very confi- 
dently believe it will) to retard the ripening of the fruit of 
those plants of the pine-apple whjch blossom late in the 
summer, or early in the autu^m, such fruit mi^ht be made 
to supply our tables abundantly in the spring, or early, sum- 
mer montW - . 

Since my last paper upon the management of the pine- 
apple plant was written, I have placed a few plants, ^hich 
nave blossomed in autumn, in very high temperature (gene- 
tatty above that of 80^^ and very near to white glass of 
good quality; and So. circumstanced, even the Queen pine*- 
apple has - swetledl nearly, if not quite,, as rapidly, as. it 
usually does in tide Ibest seasons of the year; and its taste 
and flavour have been quite as good as those of that tfjnd 
iikially are in winter. Other varieties h^ave succeeded 
ibetter; andpne, which I received without & naine from 
me'West Indies, and which I am informed is the St Yin- 
cent's pine-apple, acquired in the last month a degree of 
excellence, both m taste and flavour, which I have rarely 
Ibuncl equalled ih any jseason. . . 



Note by the Secretary. 
A few days afiiw this paper wast read to the Society 
(jtfarch 5, 18^^), behig on a visit to the President,, at 
)&owntpn,. I l^ad ^^ giratification of observing the condi- 
tion and appearance of the pine-a^iple plants de^crib^ b^ 
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him in the communication above referred to; the plants 
which were expected to begin shewing their fruit in . the 
next months though young, were remarkable for their 
vigour and strength. They were grown in pots of a much 
larger size than usual, which were raised so as to bring'the 
upper leaves nearly in contact with the glass. The plants 
themselves were firmly rooted in the mould ; their leaves 
were of . peculiar breadth and substance; the stems were 
short and of unusual thickness, and the whole had the ap- 
pearance of extraordinary health. ' 
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Extract from Las Cases' JoumaL 
"The Emperor (Bonaparte) knowing that Governor 
Wilks (Governor of St. Helena), was well informed in 
chemistry, attacked him on the subject. He spoke of the 
immense progress in all our mantifactures occasioned by this 
science. He said that both England and France un- 
doubtedly possessed great chemists; but that cJiemis^ry 
.was more generally diffused in France, and more particulars^ 
directed to useful results ; that in England it remained a 
science, while in France it was becoming entirely practical^ 
The Governor admitted that these observations were per- 
fectly correct ; and with a liberality of sentiment, added, 
that it was to him, (the Emperor,) that all these advantages 
were owing. The Emperor observed, that of late France 
had obtained sugar from the leet-root^ as good and as cheap 
as that extracted from the sugar-cane. The Governor was 
astonished ; he had not even suspected it The Emperor 
assured him that it was an established fact, opposed as it 
was to the rooted prejudices of all Europe, France itself 
not excepted. He added, that it was the same with woad 
the substitute for indigo, and with almost all Colonial pro- 
duce, except the dye-woods. This led him to conclude, 
that if the invention of the compass had produced a retiolution 
in. commerce, the progress of chemistry lade fair to produce 
a eoimter-revolutiorW' • • ' -•' * ' 
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LIST OF PATENTS FOR NEW INVENTIONS, 

^i wki^h have passed the Great Sealy since Dec. 26, 1822. : 

To George Richards, of Truro, in the county of Coril- 
wall,' Architect; for certahi improvements in Grates, Stoves^ 
Furnaces, and other iilventions for the consumption of 
Fuel, and in the Flues connected with them, whereby they 
are'rendered more safe, and the smoke prevented from re- 
turning into the rooms in which they are placed ; and, also^ 
for an Improved Apparatus for cleansing the same. Dated 
Dec. 26, 1822.— To be specified in six months. 
^ To Thomas Rogers, of Store Street, Bedford Square, in 
the county of Middlesex, Esq. ; for a method or apparatus 
for the purpose of attaching Trowsers and Gaiters to Boots 
and Shoes. Dated Dec. 26, 1822.— -In six months. 

To James Neville, of New Walk, Shad Thames, in the 
county of Surrey, Civil Engineer ; for an improved method 
of producing and applying heat to, and constructing 
and erecting Furnaces and other Reservoirs, severally used 
for the various purposes of roasting- or smelting metallic 
ores, or other substances, melting metals, or any other, 
matters; and for heating pans or boilers in the various 
operations of producing steam, distilling, hrermng^ dyeing, 
boiling or baking sugar, boiling soap, or any other mabi^ 
pulation or operation, in which the application of heat ier 
necessary ; and also, for the purpose of producing and ap* 
plying heat to furnaces, pans, boilers, and reservoirs already 
erected, and used or to be used for the purposes above' 
mentioned; and likewise, for effecting a saving in fiiel, 
and producing a more complete combustion of smoke than 
at present takes place, as well as a better mode than now 
in use, of collecting any volatile substances contained in, or 
combined with, metallic ore'sT or other substances, in the 
separation of which heat is necessary ; and for the purpose 
of applying heat to the operatibns of baking or drjring 
substances in kilns, floors, or racks, or in ovens. Dated 
Jan, 8, 1823, — In six months. f^ 



To WUUam Johnson, of Great Totbam* m th^ counigr jof 
Essex, Gentleman ; for a means of obtuning die powe^ 'dt 
Steam, for lihe tise of Steami-Engiheii, witfi reddced elq^n- 
diture of FueL Dated Jan. 8, 13SI3. — ^In six mont^./ > 

To William Lister, of Baildon^ in the parish of Odejr, 
in the county of York, Cotton Spinner ; for certain im^ 
provements in the method and machinery for preparing 
and spinning Wool, Silk, Mohair, or other animal fibre, of 
any quality or length of staple. Dated Jan. 1^ 13^«'-* 
In six months. 

To Robert Copland, of Wilmington Square, in. thf 
parish of Clerkenwell, in the county of Middlesex O^n^e- 
inan; for combinations of apparatus fer gaix^ng pp^spri 
part of which are improvements upon a Patent .alnE^a^y 
obtained by him, for a new or improved iiiethpd or |K|^ 
thods of gaining power, by new or improved combina- 
tions or apparatus, applicable to various purposep. Dated 
Jan. 16, 1823.*--In fifteen months. 

To George IVCller^ of Lincoln's Inn^ in the county; of 
Middlesex, Brevet J.ieutenant-Colonel in our Royal jBri?* 
ga4oj for a method or plan of communicating the. spk^ 
paotion to Shot and Shells when fired i^om plain Banaejs ; 
and for igniting, by percussion, shells to which the q^iacal 
motion has been thus communicated. Dated Jan. .16^ l^SSSi^ 
—In two months. 

To James Taylor, of Ravei^ Row, MiIe*End, in tb^ 
county of Middlesex, Master M^ariner ; for a ^w petlio^ 
of constructing the bottoi]^ of Mercha^t-^ps^ andptaciqg 
the Pumps so as to prevent damage to cargoes by tb^ 
bilge-water^ ^ Dated Jan. J 6, 1823.— r-In two months. 
. To Junius Smith, of Old Broad Street;, intheC^jp^ 
London^ Merchant ; for certain improvements on> a Mar 
chine for washing, cleansing, and whitening Cpttc^ l4Qf999 
Silk, and Woollen . garments, o;r piece-goods. Vfl^tpd 
Jan. SO, 1823.— In six months. » - .'. 
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XXXIL — On Smelling CoppeVf^at the Hafod CoppettWorkSf 
near Swansea. By John Henry Vivian, Elsq. F.R.&L 
M.G.S.* 

Thb copper-ores smelted in the works in South Wales 

arei for the. most part, raised in the mines, of Cornwall and 

Deron* They consist^ chiefly of yellow copper-ore^ OY 

eopper pyrites, and the grey sulphuret of copper. Tb^ 

yellow ore is a compound of sulphur, iron,, and copper^ 

in, nearly equal proportions. The grey, ore^ at l^ait 

what is known in Cornwall under that denominatioiij if 

almost a pure sulphuret c^ c(qpper, containing about 60 

per cent, of that metal Yellow ore, which is. by &r tha 

most abundant, ia usually accompanied by icon pyrites 09^ 

sulphuret of iron. The earthy minerals thaf occin^ 

with these metallic substances are chiefly siKceoui ; air 

though, in some mines, ijie veins are of an argiUaeeomt 

or clayey nature; while^ m odiers, they contain fl«¥H( 

spar, or fluate of lime. Thus, the component part». of tl^» 

Cornish copper-ores, as prepared for snieUing» may' b^^ 

said to be sulphur, copper, iron, and from= fift to 70.^|»ecr 

cent of earthy matter* To these may be added^ asiaer*. 

ddental, tin and arsenic; for, although these substaaces 

* From the New Serie* of the AnnaU ofPhihsophy. — The Editor oT 
that work states, tiiat ^^ having latelj heen consulted bj Messra. Vhrlaa 
anct Son9f of the. Hafod Coj^r- Works, neac Swansea, at to the meatu bp 
which the inconvenienee anting from the smoke of the copper^worKk ' 
mighi be remedied^ the foUowing account, forming a part of Mewrn . 
>^^ian*8 statement, appeared to me to. possesa much general interoit* 
I therefoTiB requested, and readily obtained permission to pubiish it. — 
We hav^ lately been offered- by our correspondent H. E., oi^FalmootJiv 
another account of this process, which we hope, »horX\j, to. 1h( abl# tQ . 
jay before our readers*— Editor. 
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are not chemically combined with the copper, still, as tlid 
ores of tin and copper frequently occur in the same vein^ 
it is impossible to effect their complete separation by me- 
chanical means. The quantity, hotrever, when comt>ared 
with the substances above enumerated, is inconsiderable ; 
for, as the miner is not paid for the tin, when contained 
in copper-ores, it is, of course, his interest to separate 
it as clean as possible. The ari^enic is derited ftom the 
arsenical pyrites, which usually accompanies tin ores. 
The average produce in copper may be stated at 8 J- per 
cent- 

The ores are conveyed from Cornwall to Wales fo be 
ftmeltedy on account of the supply of fuel ; as not only car- 
rying the smaller quantity to the greater, die ore to the 
coal, but because the vessels load back coal for the use 
of die engines of the mines. The principal smelting-' 
works are situated on the navigable rivers of Swansea aiid 
Neath. The processes in a coj^er-work are simple : they 
consist of alternate calcinations and fusions. By. the for- 
mer, the volatile matter is expelled, and the metals pre-, 
viously combined with the copper o^dized, the general, 
fusibility of the mass being thereby increased. The cal- 
cination is, in fact, a preparatory process to the fusion, in 
which the metallic oxides and earthy matters,, being ren- 
dered specifically lighter than the metals, float on the 
surface, and are skimmed off as slags. 

The furnaces, in which these operations are performed, 
are reverberatory, and of the usual construction. The sub- 
stance to be acted upon is placed on the body of the fur- 
nace or hearth, which is separated from the fire-place by 
a bridge of bricks, about two feet in thickness. Th^. 
flame passes over this bridge, and, reverberating along the 
roof of the furnace, produces the required temperature, 
and escapes, with any volatile matter that may be disen^ 
gaged from the ore or metallic sulphurets, through a flue 
at the opposite extremity of the furnace, which flue com- 
municates with a perpendicular stack or chimney. 
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TThese furnaces are of two descriptions^ varying in their 
tlimensions and internal form. The calcining furnaces, or 
calciners, are furnished with four doors or openingSi two 
on each side the furnace, for the convenience of stirring 
the ore, and drawing it out of the furnace when calcined. 
'They vary in their dimensions, but are commonly fJpom 
17 to 19 feet in length from the bridge to the flue, and 
from 14 to 16 in width ; the fire-place, from 4^ to 5 feet 
across, by 3 feet*. 

The melting furnaces are much smaller than the cal- 
ciners, not exceeding 11 or 1 14^ feet in length, by 7^ or 
8 feet in the broadest part i the fire-place is larger in pro-* 
portion to the body of the furnace than in the calciner, 
being usually from 31 to 4 feet across, and 3 or 3-^ feet 
wide ; as a high temperature is required to bring the sub- 
stances with as little delay as possible into fusion. These 
furnaces have only one door, which is in the front part of . 
the furnace. 

The accompanying sketches may convey some idea of 
the construction of these furnaces f. 

The processes are conducted in the following order. 

. 1. The copper ore calcined* 
0. Calcined ore melted. 

3. Coarse metal % from Process % calcined* 

4. Calcined coarse metal melted. 

5. Fine § metal from Process 4, calcined. 

* A wood-cut of the plan of this furnace is given in the Annah: 
itma^r, however,, be sumctent to state, that itisfbrm'ed internally of 
an hexanmilar shape. — EpiTOR. 

i* We have already touched upon the form of the calciner» in the 
fbregoing Note. With regard to the sketch of the Plan of the melting 
futnace mentioned in the text, we have given, in YoL I.» not only a 
Plan, but also a vertical section of it, with Mr. Sheffield's Air-conductor 
in its bridge; a description of which will be found in p. 17. It'may 
be necessary, however, to add to that description, that the door in the 
ffjat^X of the furnace is for the purpose of skimming off .the slags, and 
the opening in its side for tapping the fiirnace.-^EoiTOR. 

% * MetSl * means sulphnret, when thus used ; and coarse metal, sul- 
phuret of copper and iron.^ 

( * Fine metal,' ditto, with larger proportion of copper. ' 

m3 
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6. Calcined fine metal melted. 

7. Copper from Process 6, refined. 

8. Coarse or blistered copper refined. 

Process I. — The Calcination of the Ore. 

The copper-ores, when discharged from the vessels in 
which they are brought from Cornwall, are wheeled into 
yards or plots contiguous to the works, and there depo- 
sited, one cargo over the other ; so that when cut down 
perpendicularly to be carried to the furnaces, a tolerably 
general mixture is formed of the ores of the county. This 
is always desirable iii a smelting- work ; as the ores being 
of different qualities and component parts, the one acts 
as a flux for the other* A more accurate mixture, cal-' 
culated from the chemical analysis of each parcel of ore, 
might be preferable ; but this on a large scale cannot be 
practised, as it would be impossible to keep the ore sepa- 
rate on the different wharfs in Cornwall, to ship them 
separately, and to have sufficient space on the wharfs at 
the works to receive them. 

The ore in the yard is weighed over to the calcinermen, 
in boxes, each containing one hundred weight. These 
are carried on men*s shoulders to the calciners, and 
emptied into iron-bins or hoppers, formed by four plates 
of cast-iron, taperiftg to the bottom, placed over the roof 
of the fiurnace, and supported by wrought-iron frames 
resting on its sides. From these bins, the pre is passed 
into the calciner, thi:ough a hole in the roof, immediately 
below the bottom of the hopper. Two of these bins are 
usually placed over each calciner, and nearly opposite 
the side doors ; so that the charge of ore, when let into the 
furnace, may be conveniently spread, which is done by 
long iron tools, called stirring-rabbles. 

The charge of ore usually consists of 3 to Si tons. It 
is distributed equally over the bottom of the calciner, 
which is made of fire-bricks or square tiles. The fire is 
then gradually increased ; so that towards the end of the 
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process^ which lasts twelve hours^ the heat is as great as the 
ore will bear without being fused or baked together. To 
prevent this taking place, and to assist the disengagement 
of the sulphur, the ore is frequently stirred during the 
dperation, and fresh surfaces exposed. At the expira- 
tion bf the twelve hours, the charge is drawn out, through 
holies in the bottom of the calciner, of which there is one 
opposite to each door ; and, ilklling under the arch of the 
Aimace, remains there till it is sufficiently cool to be re- 
knoved, when water is thrown over it, to prevent the 
escape of the finer particles ; it is then put into barrows, 
and wheeled to the proper depdts. In this state it is 
called calcined ore. If the process has been well com 
ducted, the ore is black and powdery. The dark colour 
is no doubt owing to a portion of the iron being oxidized 
during the process, by whidh the ores acquire an increased 
degree of fusibility. The quantity of iron oxidized during 
the first calcination is, however, small in proportion to 
the contents in the^ ore ; as the metal is protected from 
the action of the air by the mass of earthy matter with 
which it is combined, and by the sulphur and other vo- 
latile substances. The sulphur that is expelled is in 
ho part sublimed as flbwers of sulphur, but is all acidified ; 
and the process being conducted with admission of at« 
^ospheric air^ is properly a roasting. 

Process IL—The Melting of the Calcined Ore. 

The calcined ore i» delivered, as in the raw state, to 
the workmen in boxes containing 1 cwt. each. The charge 
is deposited, in the same manner, in a bin placed oh the 
top of the furnace, and from thence passed into the in- 
terior, as required. When the charge^is let down and 
spread over the bottom, the door of the furnace is put 
up, and well luted. Some sli^ from the fusion of the 
hoarse metal or sulphuret are added, not only on account 
'cf the copper they contain, but to assist the fiision'of the 
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ore, being chiefly composed of oxide of iron. These are- 
thrown into the furnace through the front door. 

After the furnace is charged, the fire is made up ; and 
the main object of the smelter is to bring the substances 
into fusion : it is therefore, in this respect, different from 
the calcining process. When the ore is melted, the 
door of the furnace is taken down, and the liquid mass 
well rabbled or stirred, so as to allow of the complete 
separation of the metallic particles from the slags or 
earthy matters, and to get the charge cle^r of the bottom 
of the furnace, which is made of sand, . and soon becomes 
impregnated with metaL The ftirnace being ready, that 
is, the substances being in perfect fusion, the smelter 
takes an iron rabble, and skims off, through the front 
door, the sand or slags, consisting of the earthy matters 
contained in the ore, and any metallic oxides that may 
hare been formed, which, being specifically lighter than 
the metals in the state of sulphiuret, float on the surface. 
When the metal in the furnace. is freed from sUgs, the 
smelter lets down a second charge pf ore, and proceeds 
with it ii^ the same manner as with the first ; and this he 
repeats, until the metal collected in the bottom of the fiur- - 
nace is as high as the furnace will admit of, without 
flowing out at the door, which is usually after the third 
charge: 'he then opens a hole,, called the tapping-hole, 
^n the side of the furnace, through which the metal flows 
into an adjoining pit filled with water. It thus becomes 
granulated, and collects in a pan at the bottom of the 
cistern, which is raised by mews of a crane. It is then 
filled into barlrows, and wheeled to the place appointed 
for its reception^ 

The slags received into moulds, made in sand in the 
front of the furnace, are removed after each charge, and 
wheeled out of the work, to' the slag bank^ where they 
ace broken and carefully examined : any pieces found 
to .contain particles of tnetal are returned to the smelter 
'to; be remelttfd :; ai^ : unless . th^ :slags are 'very thick a^d 
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lenactousy the copper whiish they may contain id found at 
their bottoms. What is clean or free of metal is rejected; 
These slags are composed of the earthy matters con- 
tamed in the ore, and the oxides of iron and other metald 
that were mixed with the copper. The oxide of iron 
gives them a black colbur. The silex or quartz remains 
in part unfiised, and gives the slags a porphyritic ap- 
pearance. 

In this protesSi the copper is concentratedi and a maisis 
of stuffy with which it was combined in the ore, got rid o£ 
The granulated metal usually contains about one-third 
of copper. It is thus four times as( rich as the ore, and 
must consequently have diminished in bulk in the same 
proportion. Its chief component parts are, sulphur, cop^ 
jjer, and iron. 

The most important point to be attended to in this 
process, is, ta i^ake a fluid good mixture of the earths 
and metals, so that the copper, which is combined with 
the sulphur, may> from its gi^ater specific gravity, settle 
at the bottom, and yield clean slags. This object is ef* 
fected chiefly by means of metallic Oxides ; the slags from 
.Process 4, wMch are melted with the ore, beilig dlmost 
wholly black oxide of iron. When the ores are very 
stubborn or difficult to melt, a box of fluor spar is added 
to the charge ; but it is not desirable to increase the bufik 
of matter in the furnace, unless required. 

The men work round the twenty-four hours, and commonly 
melt in this time five charges. Under favourable ^ircum"* 
stances, such as fusible ore, strong coal, and the fomace 
in good repair, they even do six charges. They are paid 

by the ton. . 

' ^ , . ' 

Process lIl.-^Calcination of the Coarse Metal^ the product 

of the first fusUm. ♦ 

' This is conducted in precisely a similar manner to 

the calcining of the ore. The charge is nearly of the 

.same weight; but as it is desirable to oxidize (he iron, 
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whicfi 18 mote readily effected In this process than m ihns 
ere cakiner*8, where it is protected from the acdon of 
the air by the earthy matters with which it is combined, the 
charge remains twenty-four hours in the fumacci iand during 
that tinie is repeatedly stirred and turned. The heati 
during the first six hours ishould be moderate, and from 
that time gradually increased to the end of the operation. 

• 

Process IV. — Melting of (he Coarse Metal^ after it has 

undergone Cdlcination. 

This is performed in furnaces precisely similar in eon« 
Struction to those in which the ore is melted : and with the 
calcined metal are melted some slags from die last ope* 
ratipns in the works, which contain some osddeof coppor; 
as likewise pieces of furnace bottoms impregnated wiA 
metal ; the proportions of each varying according to the 
stock, or to the quality of the calcined metal. 

The chemical effect which takes place, is, that i Ae 
cQude of copper . in the slags becomes reduced by a 
portion oi the milphur which> coml>ines with the oxygen, 
«nd passes off as isulphttirous «dd gas; whilfe tfie metid, 
thus reduced, enters into combination with the sulphuret. 
That there may be a sufficient quantity of sulphur in the 
Airnace to promote these changes, it is sometimes neces- 
H&tft when the cakiiied metal is in a forward state, to &dd 
a small quantity of raw or imcalcined metal, so that a 
dean slag'may be obtained. , 

The slags from^this operation are skimmed off du*ough 
the front door, ;as in the ore^fumaces. They have ^ 
h^h £[pecific gravity^ land should be idiarp, well-melted, 
and free from metal in* the body of the slag. . Such pQi»- 
tides of metal as are drawn off, which^ from the thinness 
of the sla^, tdll commohly happfe^, should i^iiik to the 
bottom of the slag,' whil6 !t h in the liquid state. These 
:dag9) -as has bcten before observed, are melted with the 
ore ; not osiy for the pui^pose, of extracting "the copper 
they may ec^ntain, buton account of their great iusibi&jr; 
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vAy heing composed chiefly of the black oxide of iron, they 
fbfie teadily, and act bm solvents for other substances, 
estAy matters, &c. In soiHe cases, thie slags from th^ 
tileftal furnaces are melted in a distincit ftu^ttace, With some 
small coal or carbonaceous mattcfir ; and, in this casi^, the 
skgs Resulting therefrom ai« even sharper than tho^ 
from -the metal furnaces :' they have a crystalline spkhdent 
appearance, and crystals are frequently to be observed 
in the iirterior of thenu 

The metal in the metal furnace, after the slag is skimmed 
off, is either tapped into water, as from the ore furnaces ; 
Minto sand-beda, according to the mode of treatibent it 
is to be subjected to in subsequent operations. In th^ 
granulated state, it is called Fine Metal ; in the solid form, 
Blue Metal, from the colour of its surftice. llie former 
is practised when the met»l is to be brought fotward'by 
calcination. Its produce in fine copper is about 60 per 
•cent 

t^RogESS V. — Calcination of ilia Fine MetaL 

This is performed, in the same manner as the calcination 
of the Coarse MetaL 

Process VI. — Melting of the Calcined Fine MetaL 

This is performed in the same manner as the melting 
of the Coarse Metal: the resulting product is a coarse 
copper, containing from 80 to 90 per cent, of pure metal. 

Process VIL — Roasting. 

This is chiefly an oxidizing process. It v& performed In 
.furnaces of the same description as the belting-furnaces, 
although distinguished by the appellation of roasters. 

The p^ of coarse copper from the last process are 
fiUed into the furnace, and exposed to the action of the 
air, which draws through the furnace at a great heat; the 
temperature is gradually increased to the melting point ; 
snd die expulsion -'of the volatile substances that remained, 
li^lhujs cotoplet^i tad the hron or t>ther'metals atill com- 
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bined with the dopper are oxidized. The charge is from AS 
to 30 cwt. The metal is fused towards the eod of the ope-* 
ration ; which is continued for twelve or twentyfiHir hourp, 
^cording to the state of forwfardneiss when filled &(itotbe 
furnace, and is tapp^ into sand-beds* The pigs are eo- 
vered with black blisters, and the copper in this state is 
^luiown by the name of Blistered: copper. In the interior 
:Of the pigs, the metal has a porous honeycombed apr 
pearance, occasioned by the gas fqrmed during the ebul- 
lition which takes pla<^ in the sand-beds on tapping. It is< 
in this state fit for the refi^ery, the copper being fr^edlfrom 
nearly all the sulphujr, iron, and other substances ^^f^ 
which it^as combined. 

Another mode of forwarduig the metal for th^ refinfu^)^ 
stiU practiised.in some works, i$ by repeated roastings firtilii 
the. state of Blue or Fmem^taji: this, however, is a^or0 
tedious methpd of proceedings i . . ' i . 

The oxidizing processes, whether conducted m a cal- 
ciner or furnace, depending on the admission of atmo- 
spheric air into the body of the furnace, are greatly as- 
sisted by a patent, a right for using which we purchased 
of Mr. Shefiield, the inventor ; by which, a constant stream 
of fresh air is kept passing over the metal.. This is effi^cted 
by means of a channel formed in the middle of the bridge, 
communicating with the external air at its two extire- 
mities, and with the interior of the furnace, by square, 
holes, formed in the bridge at right angles with the chan- 
neL. This has a powerfiil effect in forwarding the pro- 
cess; and not oiily. promotes the oxidation of the metals^ 
but has the effeci of igniting and consuming the coal smoke^ 
assists in the disengagement, of the sulphur, and, by 
keeping the bridge cool, admits of a more regular heat 
throughout the fiimace., 

t^ROCESs VIII. — Refining or Toughening the Copper. 

The refining-furnaee is similar in ^construction to tb^ 
sm^elt^ng-furnaces ; and differs oply ii^ the arrangement of 
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the bottom^ which is made of sand^ aad laid with an incli- 
nation to the front door, instead of to one side, as is the 
cacie in those furnaces^ in which the metal is flowed out; 
the r^ned copper being taken out, in ladles, from a pool 
formed in the bottom, near the front door. The pigs from 
the roasters are filled into the furnace through a large 
door in the side. The heat at first is moderate, so as to 
ooinplete the roasting or oxiding process^ should the 
Clipper not be quite fine. After the charge is run down, 
and there is a good heat in the furnace, the front door 
is taken down, and the slaga skimmed off: an assay is then 
taken out by the refiner with a small ladle, and broken 
in the vice ; and, from the general appearance of the metal 
in and oiit of the frumace, the state of the fire, &a, he 
jiidges whellier the toughening process may be proceeded 
with, and can form some opinion as to the quantity of poles 
and charcoal that will be required to render it malleable, 
or, as it is termed, to bring it to ih^ proper pitch. The 
copper in this state is what is termed dry : it is brittle, is 
of a deep red colour, inclining to purple, with an open 
grain, and has a crystaUine etruCture. In the process of 
toughening, the surface of the metal in the frimace is 
first well corered with charcoal. A pole, commonly of 
birch, is then held in the liquid metal, which causes con- 
siderable ebuUition, owing to the evolution of gaseous 
matter ; arid this operation of poling is continued, adding 
occasionally fresh charcoal so that the surface of the 
metal may be kept covered, until, from the assays which 
the refiner from time to time takes, he perceives the grain, 
%hich gradually becomes finer, is perfectly closed, so as 
even to assume a silky polished appearance in the assays, 
when half cut through and broken, and the copper is be- 
come of a light red colour. He then makes further trial 
of its malleability, by taking out a small quantity in a 
ladle, and pouring it into an iron mould ; and, when sef, 
bifating it out, while hot, on the anvil, with a sledge. If 
it is soft under the hammer, and does not^rack it* the 
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edges, he is satisfied of its malleability; or, as they term It, 
that it is in its proper pUice ; and directs the men to lade 
it out; which they do in iron ladles coated with clay, pouring 
it into pots or moulds of the size required by the manu«» 
fiu^turer. The ulsual size of the eakes for common pur- 
poses^ is 12 inches wide, by 18 in length. 

The process of refining or toughening copper is a di^ 
ficult operation, requiring great <!iare and attentioa on die 
part of 'the refiner, to keep the metal in the malleable state. 
Its surface should be kept covered with charcoal, others 
tfise it wiH gb back between the routids of lading; the 
cdces being allowed to cool in the pot, and others laded 
thereon. In this case, fresh poling must be had recourse 
to. Over-poUng is to be guarded against, as the metal is 
rendered, thereby, evien more brittle than when in the dry 
state*: its colour becomes a light yellowish :red, and its 
structu^ fibrous « When this is found to be the case, or 
the metal, as they say, gone too far ^ the refiner directs the 
charcoal to be drawn off the surface of it; and thus, by 
taking down the side door, and exposing the copper to the 
action of the air, it is brought 'back to its proper pitch.; 
that is, it again becomes malleable. 

Are we to conclude, from this, that copper in its dry 
state is combined with a minute portion of oxygen ? Or, 
that some oxide of copper is diffused through, or combined 
with, the metal ; that it is deprived of this by poling, and is 
then rendered malleable ; and that, when it is gone too far^ 
it is combined with a minute portion of carbon ; that, like 
iron, either substance wiH rehder it brittie ; and, that it h 
only malleable in a certain intermediate state, ^hen 
free from both carbon and oxygen*? Or, is the ef- 
fect of the poling merely mechanical,'^tiiat of closing 
the grain, and altering the texture or structure of the 
in^tal? 

• Another 'indication of th'e '^edende of oxygen in the dry copper 
ifl afforded by the extraordifikffy action which it has upon the iron toolf : 
they become bright, like iron in a snuth's forge, and are coiMiimed mudi 
Doore rapidly thsm when the copper is in a nu^etble state. 
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It is a remarkable drcumstancei that when copper ii 
gone too far, it oxidizes slowly on its surface; thus strength-' 
ening the supposition of its being combinedi in that state, 
with carbon; as that substance, from its union with the 
oxygen of the air, would prevent the oxidation of the 
metal. The surface of the liqu]4 metal ux the furnace is 
d|so more than usually splendent when over-poled, re*^ 
fleeting every brick in the roof, being then quite free from 
oxide. 

Sometimes, when copper is difficult to refine, a few 
pounds of pig-lead are added to the charges of copper. 
The lead acts as a purifier, by assisting, on being oxidizei^ 
itself, the oxidation of the iron, or any other metal that nuty 
remain combined with the copper; and not, as may be 
tiipposed, by uniting with the copper^ and thereby in* 
creasing its malleability. This is a mistaken notion, and 
may lead to further embarrassment ; as the smallest por- 
tion of lead, cpmbined with copper, renders the metal dif- 
ficult to pickle^ or clean from oxide, whenmanufactured ; ^s 
t]b^e s^cale or oxide will not rise clean from the surface of the 
sheets. The lead should be added immediately on the 
door being taken down, preparatory to skimmmg; and tht^ 
Qopper should be well rabbled, and exposed to the action 
of the aii;, so as to promote the entire oxidation of the 
lead. 

Copper ibr brass making is granulated, that its surface 
imy be increased, so as to combing more readily with the 
zinc or calamine. 

* This is effected by pouring the meta), from the ladles 
in which it is talf:en out of the furnace, into a large ladle, 
pierced in the bottom with holes, and supported over a dci- 
tern of water. The water may be either hot or cold, ac- 
cording to the form to be given to the metal : when warnu 
the copper assumes ai round form, and is called b^an shot : 
when a constant supply of cold water is kept up, the m^tal 
has a light ragged appearance, and [» called feathered sfyot. 
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The fonher is the state in which it is prepared for brans 
wire-making. 

Another form into which copper is cast, chiefly for ex-^ 
ports to the East Indies, is in pieces of the length of six 
inches, and weighing about eight ounces each. These are 
called Japan copper. The copper is dropped from the 
moulds, immediately on its becoming solid, into a cistern of 
cold water ; and thus, by a alight oxidation of the metal, 
the sticks of copper acquire a rich red colour on the sur^ 
face. 

The chiurge of copper, in the refining furnaces at Hafod, 
b from three to five tons. The quantity of pure copper 
made weekly, in these works, is firom 40 to 50 tons. In the' 
twelve months ending June 30, 182S, the purchases of ore' 
amounted to 24»400 tons, contwung 2144 tons of pure- 
copper. 

Contiguous to the Hafod smelting-work U & powerft^ 
rolling-mill. It is worked b^ a, steam-engine, with a 40-iiK^ 
cyBnder; and contains four pairs of rolls. The cakes dT 
copper areiiere manufactured into sheets, and sheathihg% 
for export and home consumption. It is packed into cases ^ 
which are lowered firom the mills into vessels, and forvrarded 
to the different markets. The skruff, that is, the edgesJ! 
(cut off on trimming the sheets) ; and the pickle-Hust, or 
oxide of copper that is collected in the cisterns; on clean- 
ing them, are sent back to the refinery, and remelted. 

In other mills situated on the river, about two miles 
above these smelting-works, and worked by water-wheelSf- 
are also two pairs of rolls for sheathing-copper ; a pair of 
rolls for cold-rolled sheathing; a pair of bolt rolls; uid 
two hammers. And at Hafod is a nail manufactory, foir 
casting mixed metal nails and spikes of all descriptions, 
brasses for engines, &c. 

These establishments contain eighty-four furnaces ; and 
are lighted by gas-lights, the operations being continued 
day and night. 
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lii these works, with the engine, &c. dependent on themV 
from 1400 to 1500 tons of coal are consumed weekly ; 
affording employment to nearly 1000 people, or support to 
3000 in family ; and producing a revenue to the port of 
Swansea of from 400/. to 500/. per annum; causing a 
circulation in the country of 1000/. a week. — In feet, we 
need only look to the rapid rise and prosperous cifcum- 
stances of the town of Swansea, to see at once the mani- 
fold advantages of the smelting establishments to t]ie neigh- 
bourhood. At the period of the establishment of the first 
copper-work on the Swansea river, about a century ago, 
Swansea was a mere insignificant village* In 1801 its 
population amounted to 6099, and in \9&\ to 10,255; 
making an increase, in the last twenty yetrs, of 4156. 

The trade of the port has iiicreased to such an extent, 
that the number of vessels entering its harbour now amount 
to 2600 annually ; producing a grdftt revenue for the im- 
provement of the navigation, and employing a very con- 
siderable number of seamen. B^koning ten voyages a year 
to each vessel, the copper-trade would require constantly 
upwards of 100 sail, of lOO tons each. The Swansea mar- 
ket is frequented from the country around it, for the dis- 
tance of from fifteen to twenty miles ; such is the demand 
for agricultural produce of all sorts : and land in the 
neighbourhood, owing to the wealth and prosperity of the 
town, lets for double its real agricultural value. The cur- 
rent expenditure of the smelting-works in South Wales, 
cannot be less than S00,000/. ; and their (Consumption and 
export of coal, upwards of 200,000 chaldrons: and, in 
Cornwall, from 50,000 to 60,000 souls are dependent on 
the mines. 



• ^ 
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It appears, from the statement in the second volume of the 
Transactions of the Royal Geological Society of Cornwall, 
that the produce of the different copper-mining districts of' 
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the kii^dom, in the tirelve months ending in Jnne^ IMSy 

y%$ as follows : 

Cornwall 9381 tons 

Devonshire . . . • 687 

Staffordshire • . , • 88 

Anglesea 738 

Other ports of North Wales . • 55 

Scotland • . • • • 11 

Ireland • • , • • 738 



11,448 
Purchased hj the following Companies : 

Vivian and Sons • • • 21455 tojis, 

Williams, G^enfells, and Co. . 3103 

DaniellandCo 1639 

Crown Company • . • . 1257 

Birmingham Company ... • 1042 

English Company • • . 616 

Fox, Williams, and Co. • . 580 . 

freeman, and Co. . • . 504 

Mines Royal, Company • • . 320 

iEtose Company . • • • 98 

Anglesea Company, smelted • 788 



XKXIIL-^— On Alkanet ; as a Test for Acids and Alkalies, 
and as q. Substitute for^ Litmtis or Turmeric. By Robjbrt. 
IJare, M.D. Prof essor of Chemistry in the University of 
Pennsylvania''^. 

<f Ha:(^ino infused some alkanet roots in alcohol, I was 
sfirpri^ed at finding the infusion blue, instead of red. Re^ 
collecting that the alcohol employed had stood over pearl- 
ash, I tried some of the roots in pure alcohol; when a 
red tincture resulted, which was rendered blue by a 
drop of any alkaline solution. 

* From Smiman's Amcrkan Journal of Science and Arts, Ii| « 
I^ter to the Editor. 
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In' our chemical: compilations/ 1 have never met with 
any account of this habitude. No notice is taken of it» 
ui^er the ivord " Alkanet," in Aikin's or Ure's Dic- 
tionaries. On the contrary, the broad assertion is cbn* 
staktiy repeated, that acids redden vegetable blues, while 
aOcalies-make them green. Yet, as litmus is not converted 
to 'a* green, and alkanet is made blue by alkalies, it is evi- 
dent that they not only fail in rendering some blue in- 
fusions green, but may render red infusions blue. From 
the process of manufacturing litmus, we may infer that 
it» colour i» developed by an alkali. 

Alkanet roots may beused'ihplace of litmus, producing 
the; same phenomena, but in a reversed order. The 
alktoet infusion must' be rendered blue by an alkali,' and 
restored by an acid; instead of being, as in the case 
of litmus, reddened by an acid, and restored by an alkalL 
Thus, as ' the one^ is indirectly ^a' test for alkalies, so is 
the other for acids. In making the infusion of alkanet 
blue for lliis purpose,'- the smallest quantity of' alkali 
should be used, which will accomplisli the change ; as, in 
that case, less v acid will be reqqisite to restore the colour, 
and thus manifest its presence in any solution to be 
tested." ' -y '" ' • 

XXXIV.— 0» vanous Chemical Apparatus, for Abs<>rbmg 
, or Condensing Gaseous and other yblatile Matters.* 

(Continued firom p. 428.) 

« • • • 

WITH A PLATE. .^ — 

s 

M^ Clembnt has united all th^6 advantages in the 
apparatus which he proposes to substitute for the preced- 
ing ones. - Nc^t'only has the gas ik) pressure to sustain, but 
the surfaces of its contact with the liquid aire exceedingly mul- 
tiplied. We see the form of thisapparatus in fig. 8. Plate VL 
The large column, A,'B, fe filled with a great number of 
smkll bulbs of glass, or of porcelain, of 'about a centimetre 
in diameter. This column is inclosed in a cylinder of a 

* I^om the Dictionnaire Teehnohgique, 
VOL. III. N 
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greater dianMter i in whicii is made a caVity^ C, which oor- 
responds vxth the lower part of the eolamn, and communis 
taieB with two small tubes^ D^ E» one of which is intended 
lo iiitrodt»ee the gae» and the other to emjptj the liquid. 

' From the reservoir^ F,proceeds a pipe^G, which fumidtti 
a sapidy of water, tl^t ean be regulated at will^ by means 
«tf a eoekv The waEter, in its passage to the lower part of 
(he odunm^ successive moistens all these small spheres^ 
and being thus impeded in its progr^s, ii; employs in ita 
descent, a very considerable time. On the other hand, die 
gas, as it is introduced^ occupying all the yaeant inter* 
stiicesi, becomes infinitely divided; and therefore, as it can 
enly pass liirough the intermediate spaoee very sfowln 
thednvation of the eontaotis thus prolonged, and&e whrn 
arrangement is the meet &voisrable possible for 1^ complete 
aolutioB of gajL > 

In seeking what may be the absorbmg power of this new 
appar8^l> eesnpared with that of the ordinary tub of l°Vd9 
fai depth, in whidi the gas, l^ ascending in s direct fine 
must si^pport a mean pressure of 0*",80 ; having leguSf 
pi$Of to the quantity ,of gas disengaged in a given time, te 
its dim^Dstons, and to the bulk and number of the bubbles^ 
Bi a word, talking into consideration all the influencing causes^ , 
and supposing them to be the same in the one case as in tlu^ 
other; M. Cl^^ii^nt hais found, that the absorbing powers 
ef the two apparatus wilt be found to be in the proportion 
of 1 to 322r during the same period of time* Indeed, it ia 
true, that M. Clement has chosen ihe most unfavourable 

^se, in 9eB{Hgiet lo the of^iwry tu^i n^ii^Iy^ that in whfafp 
499 fffis mounts in s^ dire^ Ipie ; bnt there il» nevettfidbis^ 
nn greM e diqpircqpartk^n l^etween these two mpnbem, th|^ 
4VW cpnridei^ ^ iM appars^^ to be i4aoed under sK 
tfie wM.advtmAageouseirciimsitaiioe^ theirewiU^iUjresi^ 
auflNi^ edfiwiiages hi favei«r of th0 n^^ 
< Tq the appf^atqs i^ove described, caBed, by the hnawtMy 
.thf> JfisQrkmg Qisqadet M- Cfemwt has adltpted a aoeond^ 
whieh he calls the Proijhiciivi^ Cascade. This second ap- 
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parMiit (b intend^ lo produce gas for a eooMderable titpe, 
and fai a Manner muoh more conveniMil and lesa expensive 
ihsm has Wen heretofore done. In fact, when we would 
jj^pepare chlorine, Ibr tpstapoei we fill a vessel of large dimen^ 
rioBs, H (fig. 8), whieh is furmsbed with feui^ tubulures, with 
iHilde of manganese^ broken into large pieces : we make the 
Infmlnf e I, to oommunieate wilh a leaden vessel, K, containing 
nayfaie salt and sulphuvie acid* By thc) tubuhir^ L^ we 
eause to desoend i^ very small stvean^ of water fvom a v€>^ 
aerrqir, M ; whieh, only moistening the manganese a littl^, 
permits iAie hydroohlorie gas (» attack a,i|d dissolve it thfi 
moie eanly: the dilorine, thus formed, i^ introduced, by 
die tube N, Into the absorbing easeacte ; whllst'die hydro*- 
ehlorate of manganese, as it forms^ fi^ws off at die lower, 
tnbulure O, into the reservoir P» We thus avoid the 
pelveriiatimi of the nianganese, which is a saving of ex^ 
pensei and, as yte can act on large quantities at onee^ we 
are not obliged te dismount the apparatus so fireq^uipisdy ^ 
w]|idi, also, is a great ad vacitage. 

M. Welter, all whose inventions bear the stamp of 
genius, has invented a most convttiieq^ and extensively 
ttsefiil apparatus for the preparation of the saturated ear? 
bonates ) ^fMak may be equajly ap]^d to various other 
nses. This apparatus, once adjusted^ cerrii^ oo, its worii 
wMient needing «»y ethef atfe^otion tlv^i to see timt ib9 
materials are ^ot eiJiausted ; and may he kegt xegularly 
8tt|^{died with gaswt^Mmt any loss. Into the faotde^ (fig. 7). 
fcEpQlshed wilh three ttdwdures, two above and one belo«» 
welntreduoe marble la fragments, until the vessd is es» 
tiiely full. Curved tubes area^apte^ to fi&A of die opent 
IstoS as is shewn in the figure, fj^ tube No. t^ is 
Intended to eeiidu^ the carbonic gas to die bol^tom of an 
apptottus, consistbg of a tub fiunished widi helifxived 
bk^ks of weed, wUeh is filled widi a cbneentrstefl sp^utaon 
ef^eaAonate of {leladb ( 4ike (jabe Ke. 2. serve9 to intvot 
iv»m the aoid, by its smalt end 6, en the casboqsite of 
Ibne : and ibe use ef 4he dnrd tube> by giving it a proper 
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degree of inclination^ is intended to empty the sobiticii 1^ 
calcined. muriatei as soon. as it arrives at a certain liei^tr, 
Into a bottle with two tubulures, F, we pour the hy4iKKj 
chloric acid, diluted with nearly equal parts of water* Thii. 
precajution is necessary to prevent the hydrochloric g^, 
from mixing with the carbcmic add, and thus altering thie* 
satuirated carbonate. To one of the tubulures of the, 
bottle F, we adapt a syphon; and to the other, a^straigbt^ 
tube. The block apparatus being supported in the.tub,» 
by means of the triangle H, under which is:a stopp^$. 
placed in the higher block, .we introduce into the .lube; 
No. .9, belonging to the bottle ,£, muriatic acid»; abp. 
diluted : this disengages. the carbonic acid, which :fills^ the. 
hollows in the blocks, aiidalso raises the level of the solution^ 
in the tub. We must, however, limit this elevation of the 
levels and not si^er it to rise too high to be contained in 
the .vessel, when the blocks are full of gas. When the 
disengagement of .the carboiuc acid has ceased, the liquid; 
remains, for an instant, stationary,in the tube. Let u& sup«; 
pose its level to be.at-A ; . we, must then introiiuce into, the 
tube No. & the syphon I, the smaU.end of which .must be^ 
plunged to the bottom of the bottle. The extremity Djof 
the straight tube being then placed between the point A,.6i;. 
level of the liquid, aud the jpoint C,:or the extremity of the, 
syphon;- byblowingintothestraight tube, we introduce. aiT} ., 
until the 4iyphon is i^ll'of acid. The flowing continues, so 
long as w the air of the bottle is compressed.; but at .die. 
instant thati^he air in. the bottle becomes dilated, tJieUqu^d 
ceases Xo run, and rises one or .two lines in the straight 
tube. V According as the gas is absorbed in the tub, the 
level of the liquid which it. contains lowers^ and, of 
course, equally descends into, the large branch of 4he 
tube .No. 2. . When the.level is, found to be at,B, or oa 
the sameiplane as the .extremity D,: then, die air will return 
bubbleby bubble ; a fresh .quantity of liquid will jow from 
the-.syphon ; 3and.' this .augmentation of pressure will again 
detem^ine Aie introduction* of a : little .more mui^iatic. aGi4^. : 
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upon the marble. Thus we see> that the acid can only 
Teaeh the marble in proportion as the carbonic gas is 
absorbed by the potash; and, consequei)tlyj nothing is lost 
Thia apparatus acts with very great regularity, 

^Figures 4, 5, and 6, represent various modifications of 
apparatus, to be employed according to the different cir- 
cumstances. 

Fig. 9 represents an apparatus which does not require 
luting. A tube^.of a diameter sufficiently large, encloses 
.the tube of conununication : the interval is filled up with 
mercuryy which serves to adapt it to a third tube of an in. 
termediate diameter ; and which« by means of convenient 
curvatures, unites it in the same manner with the tubulure 
of another bottle. The air can only enter by traversing 
the mercury ; and the tubes of safety thus become unne- 
cessary in this kind of apparatus. 

R. 

1 * 

XXXV. — On a Test^Liquw from the Blue Iris. By Pro- 
fessor Ormstead, of North Carolina University.^ 

•In my \ late experiments on the acids, wanting a test- 
liquor, and red-cabbage being out of season, I was in- 
duced to try the petals of the garden im, then in blossom : 
(I. believe some persons call it the blue lily, and others 
the fleur-de-lis^) I have never tried any test more sen- 
sible, both for acids and alkahes. When prepared with 
care, it is even reddened by blowing through it, and 
. still^^more by passing a stream of carbonic acid through 
it ;-r-a . sensibility which was confined, by Bergman, and 
after him by Thompson and others, to litmus alone. Be- 
sides its ^eater dehcacy, it has another great advantage 
over cabbage; its blue colour is permanent, .as far as 
I can judge from a tincture that has been kept for six or 
eight weeks ; and, from the size of the petals, and the 
abundance of colouring matter they yield to diluted spirits, 
it is more convenient than violets. 

• * 

* From Silliman*8 American Journal of Sdence and Arts* In a Letter 
to the Editor of that Journal. 



166 GoWLST tf Co* m the Cukure ofihe P^ppy% 

It 18 n^ctessarjr to ineiition> that the ^tala afibrd.tbt 
itioet deliettte and senrible toloiir when they first put ottti 
land the ii^iflibiUty ia furthejif mcreasedf bjf earefuHy «^ 
lecting the.]^t most rkhly colouled: and t)ieii| on ke^ 
fusing It^ if the fimt tinge be greenish^ by pouring oflT 
the water, and adding a &eih aUpply* For ^onnaen 
experiments^ however, the infusion will be. suffioiently 
delicate and san^iUe Wkhoal these precau^ns* 

th^ Pfispattiti6n 6f English Opitlfh. By M^^s. VtiitiHlt 
ft St AttJEi^, Sitrg^ns, qf fmnshkt, BntkiK ' ' . : 

WITH FIGUEES, 
Sir, fFimlm^ Buck9. . 

In consequence of a premium being offered by the Societjf 
for Encouraging Arts, Manufactures, and Commerce, /or 
the cultivation 6f the Papaver somniferufftf for Opium, we are 
indud^ to co^hiUfiibAiie ah acbotmtdP tmt etp&tltApikti Oh 
that plAttt, foif the J^fei-UijaJ blT the Sbctety . 

Aeading of the iwethod employed in the yi^ lTjM«, hy 
Mr. Ball, of WiUisdn, tad perceiving that it hkl recrtvsd 
the apj[^obatioh ^ the Society, wd becavlfe dfesitdiia (ttf 
tf yihg his process, tod did s6 mi a small scale^ in aeviezid 
aeasons ; but although we ne ver failed td produce extelldik 
d^iuni) there appeared no pifosj^cl of enlarging die icidH of 
f)itc operations with adHnta^ei chibfly on account of tht 
^reat difficulty and expense which attended die operaUda 
&f properly s^ri^in^ Ihd poppy head^ Tht discovery 4f 
»Kk error ihMn Ball'ls eakhlalions gave uk kdditicHKd dili^' 
^uragi^wenti that gentlem&n states the prodisoe of an aiM 
po be 5011 J supposing a squani foot td produee ohe gcam; 
whereasi om ibtLt eUculktioil^ it would only aihoudl to bes 
t^eto five andsix p6Unds4 

k tifhrii itbt at. bt itife feansacUOne of tfee l^odety tor the ftncmi. 
ragement of Arte, Manji&cturejl) ihA C^kkllti^d. lA i IMt^ t^ Ai 
Aikin, Esq. Secretary to the Society. — The premium of Thirty Guineas 
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laiheyeaxl&lBrWe contrived tlift scarificator ^PlateYIL 
^ 1.}) and were «o much encouraged b|r the increased i^, 
lity affi)rded by its operation, aa to undertake fifteen poles 
<)f poppies* This Uttle piece was sdieeied from six acres 
of poppies^ on account of bearing a very regular crop. JX 
affsorded empIoyoKnt to two women^ foriune dayS) who re- 
eved 1^ per day, which made the exp^ise of collectings 
&c. I2s. per lb. as they procured one pound and a half of 
solid opioaiy of which we enclose a specimen. The cuki- 
3mtioB was similar to that pursued in Ae twofoUowini^ 
yfCMTS^ we. need not there&re particularize it, until we^ 
describe our progress in the year 1821., The oofy pecu-. 
liarity was, a very fine season throughout. 

In id^O we constructed the scari^cator (fig. ^)^ which 
waa employed on 1 acre 5 perches of poppies, and wa& 
found mudi superior to our first contrivance^ both ia 
taKility d application, and in dispatch^ Tbe process waa 
begun Jidy 19, lu^ finished August % producing '^12&4 
SoXi ^dr. of opium, in the irecent «tate; which was reduced^r 
by Cfvaporati<»^ to 15/6. 5cz. 6 Jr. (avoirdupois) of isolid 
^pstav a specimen <^ whidn accompames dii» commune 
cation. The crop was pretty perfect, but the people wore 
hindered by frequent ishowers. The Table, No. 1^ will 
ekplaia the^ daily progress and exp^ise. 

We will now endeavowr to describe nnaut^y die cu}ti-> 
luftion and process ^pployed last year. 

In the beginning "of February, 1^1, a field measuric^ 
Nacres, 1 rood^ 85 perches, exclusive ^f fences, &c. whid^ 
had borne two successive crops of poppies, and hadre^ 
eeived a ploughing immediately after the removal of die 
last^ in the preceding autumi^ was ploughed a second timc^ 
and sown with seed of the papaoersomntferwm^ betwem the^ 
10th and 15th : 4be seed was the ^owth of the preceding 
y^r, and was drilled with 21 -inch intervals. It came ufi . 
by March 14<th, and held out the promise of a fidl crop 
nntil the beginning of April, when some remarkably heavy 
lowers of jraJD occurred, which made the crop extfemelj^ 
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imp^i^ect ; intervals; of from one to twenty ydrdts, appearing 
an over the field. One acre was patched with potatoes, 
aind the remainder with Swedish turnips: the former did 
Very well; but thie latter were destroyed by the fly, except- 
ing a small residue, 'which was drawn in July, and trans-^ 
planted, to fill up a crop of Swedes a mile distant ; which, 
though more fortunate than these patches, had yet suffered 
severely from the same cause* 

' The intervals between the drills were hoed by the first 
week in May.' This operation was found to require much 
care, in consequence of the immense number of annuals 
with which the land* was infested. The difficulty was much 
diminished when the distinctive characters of the papaver 
somniferum became familiar to the new labourers. These 
were soon able to distinguish the poppies from J all the 
weeds which bore a general resemblance, excepting the 
papaver rfuBOSf which puzzled them a good while. It should 
be observed, that the difficulty was owing, in a .^grrat 
measure, to' the imperfection of the crop : where that 
was good, it derived, from continuity, a character by which 
it was sufficiently distinguished from the surrounding 
weeds. . 

*' This hoeing was best performed by the hoe ' (figs. -S 
and 4). The common hoe was found highly objectio- 
nable ; it buried the very minute poppies with mould, 
which the other permitted to pass through: the weeds, 
too, were very small, and more easily destroyed, by merely 
cutting them below their seminal leaves, than by deeper 
hoeing. 

The poppies were next set out with the hoe (figs. 5 
and 6) ; two boys being allowed to each hoer to puU 
up weeds and supernumerary poppies, to which the hoe 
could not be applied. The affixed paddle' was found of 
greiat -service, in removing weeds from the off-side of 
the row. 

A space of four inches from plant to plant was deemed 
m«st advantageous; because, although beads as large aiid 
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^as^nuBiarQUg u^ht be. obtained by separating. the plants^to* 
a loot apa^ti yet iheir situation would^ be- more perilous, 
wben 'Strong winds happened; beeause such weather usually 
dither roots up the plant, or breaks thestem just above the 
earth ; and neither the root nor stem of a poppy, loaded 
. widi six heads, are supposed to possess double the strength 
of *one bearing three. 

The setting out was finished by the latter end of May ; 
after which, no difficulty was experienced in the .manage- 
ment of the crop, nor any expense beyond vdiat would 
have been incurred by keeping a crop .of drilled beans 
equally clean, cm the same land. The. hoeing was.aflter- 
wacds performed at 2s» per land; this, with hand-weed- 
Ing, amounted to about 55. .per acre; .it was repeated 
three, .and in some parts four times after the plants w^re 
set out. V 

. The poppies having, flowered, and generally lost their 
petals, were observed to be covered with, a blueish white 
bloom. . We had before decided, that this appearance was 
the proper .criterion of the best time for commencing tibe 
process for extracting the opium. 

Without waiting untO the whole crop was ready, the 
operation was commenced July 24th, in the following man- 
ner : each person was provided with a scarificator (fig. 2) ; 
a knife (fig. 7) ; and a^receiver (fig. 8) ^ a row was then 
appropriated to each person, who was directed ^to, take> a 
poppy-head in the left hand, and, twisting it towards the 
right) to. apply the scarificator with the. right hand,so. as .to 
make the incisions in a horizontal direction, near, the top o^ 
the head, and.tq a third part of the .extent of its circum- 
ference in a sunny, aspect. 

. Twisting the head was found to expedite the operation, 
by dividing the motion between: the right hand and the 
poppy, by the return of the latter to a natural position. 
Horizontal wounds were preferred, as tending most to 
retain the juice, until, it became coagulated, which in warm 
weather was effiscted in about twenty minutea aftej: it had 
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entided; Slilli drops would fiill td thc^MuKl fironi lome: 
qS^ beads I to ititnedy Ais as mudi 9» possibte^ flie. 
intisioa w«ki ntidt near the tbp of the head^ iand the mvaxAf 
astiecft given to the first iiicisidi^ ai the most hnportant te 
be early secured. The best Workers were placed first \ m^- 
lilUeh misohief Was found to result from pecmittinj( ttent ie 
pass each other, their iciothes wiping the <^ium from didr 
ne^l^ouri' VDWSb ' - 

In this Mlinner iixBj proceeded about two hbtMi wbtti 
file ophtm widdi ftad firet exuded wag ibuitd to loKvtr 
aaquii*ed consistence enoii^ io adlntt of being scraped o£ 
Abtlut Aree^feurths of the people were then employed to 
sOnpeoflPtbetipium with tteir knites^ odoodonaHy thMM<« 
fenang it to their receivers, whidh were tied round Ae 
wostt the; soArifiers in the tneon time pursuing dreir 
work, until the approach of evening or apprehension ef 
ffafai itafleifsd it dadmbie to einpAoy die whde party to 
finish Ae eefk]^ng/ 

. in iMs OMnner Uie whole ^ecrf was trented i ^hea nM« 
t^r iMiiieii w»s formed in eontihaaiion of the firs<^ end of 
similar extent, the circle being tonqileted by the l&ird 
bidsiOA ) wten a second series Wais <conimcl)ced just btlow 
die Krst^ end Conducted in thebame manner 

1^ description applies to the wovk of the more earefiil 
pt^ple } for the no^lQr 6f die «&apk}Mttit w<as» lo some, a 
Ironreid (^sMid little confusion^ N« intonveniefeic^ resahedy 
pMvfded this wliote row was scarifiod in one aspect^ otfaer^ 
wise ite sernpaf wm Extremely apt to pnss many betals 
tihttOtiO^. 

The poppies were fott^d to j^oduo^ opium freely, unfR 
the third or fourth incision, when dM tpmntity was observed 
to ditt^niiiAi tepidly. Ne^^fthelees^ many o&istAa^d In bleed 
fl^ly> even to liis tenth indsioni proving thkt the |ioppy 
hl^ iht '-^in^mt 4$( eeofeting iMs p^ellaf liquid from its 
Mrtitfm j^it^ This <ipltrfbn fs^^u^mied by die ftoi oT 
tht* plMt ^dntiing to taftAsIti opiiiilt twfee asbfig ki n wet 
as in % dry seaeoft. 
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, . ^71^4{num was weighed daily; and ths process coaUiBiied 
until &e prodace^ at an estiinate of 30i. per pound, would 
]Qo looger replace the expense* For the daily coUectioD, 
and weekly expense, vide Table 2* 

The opium which had daily accumulated in. a 12-galloi^ 
|mn was now found to weigh 97 lb. 1 oz. It was wellstirre4# 
i9nd evaporated in four large tin vessels which wer(S pWc^d 
in tae sun, and occasionally moved, so as to keep the bot- 
toms perpendicular to his rays. Two women were eoa« 
Hpu^ly employed to stir ^e sur&ces; which wasnecesifsry^ 
^ ht^sik thC: filin which wa^ constantly formed^ either by 
tiifi^oi^tiod, oirabsorptiqn.of oxygen from the ^ tm o sp b ei yi 
^ ; Wh^n, the opium was found to be^ sufficiendy exsiccated^ 
it was formed into bailie as larg^ as cocoMiuts, and ih^ 
fccjl^ id dmd poppy leave% wben the . li^ht dT. it jras 
&ilb.lo»*^dn A sample of tbis is ipdosed. ^ 

The poppies were suffiured to; stand until die stalk, near 
the head» began to turn yellow : this was known to indicate 
|l iuffioiea^ though not very comj^ete^ maturity 9^ tl^ seed» 
They were pulled with the r^ot, on Uie 18tb of Augus^^ 
and laid flat on the Wid in .rows, so as to admit the dupg- 
jsai^ on each land# to numure jbr, a aucceeding crop of 
ttirAips* 

: . On the 26^ the headft w^i^ brittle enough to be readily 
^rusb^d lirith the foot^ and ^i that accoimt were considered 
ready ibr Ibrtehing. Tbey were> therefore^ picked froi^ 
thd i^ks> Md carried to the centre of th$ ^eld| at Si, per 
bag of «ix biildbels^ They were fi»rtunately securet} by a 
latge rick-<doth f^om the raini wliioh feU m abundaiice 
ilextd«y4 ; 

- . Aug4ist ^7tb» ThQ whole crop of heads was thrashed on 
ike spot in four .bpurfi by a dfichme of fomr-hoi^ i>pwer i 
Ibe seed (a sample of which is sent) was separated by coarse 
riddles^ and afterifards perieetly ck^ed by a sieve just 
£ogi9e enei^ to pecKiit the seed to pass thr^ghi wbi^ the 
du^lw^ blpwn a^a^ by the wiad-^ ^be seed we^ed 
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tinrteen cwt which we expect to produce 5^ 'gallons ot oil 
per cwt. 

' Hie straw being 'removed, lind the dung spread ahd 
plou^ed in, the field was sown with stone-turnip seeds, 
between the 1st and 7th of September. They did very 
well; and having been fed off with sheep, the land has 
received a ploughing preparatory for b. fourth cro^ of pop- 
pies, which will be sown in the middle of this month, after 
taothier furtow. 

' We now request permission to make some additional 
observations, which we have not been able with convenience 
to interweave in the preceding narrative, and which maybe 
necessary, if the Paper should at any time sctrve as a guide 
to a beginner in the poppy cultivation. 
^ The soil on which our experiments were made is a good 
loam on a sandy subsoil : it had been much exhausted by 
jperpetual white crops and other bad husbandry, when it 
ivas prepared in the autumn of 1818 for poppies; it was 
then under wheat stubble ; and so completely occupied with 
the rbots of couch-grass; as to form a perfect niat. 

In this state it was ridged up in furrows^ merely deep 
enoiigh to bottom the couch-grass : eadi furrow was then 
pulled separately down with rakes, containing five 6-inch 
teeth ; this brought the coiich to the surface, from whence 
it was carted off in immense quantities ; insuperable obsta- 
cles presenting themselves to burning it on the laiid. 

Thelandnow appeared perfectly clean ; and after another 
ploughing, the greater part of it was sown, without manure, 
with white-poppy seed, which survived the succeeding win- 
ter. The annuals had been allowed to shed their seeds 
during many preceding years,- and they now came up as 
thic^ as mustard or cress in the garden : amongst these, the 
Alsine media (chick-weed), and the Polygonum Persicaria 
(knot-grass), were pre-eminent :' they were destroyed by 
the hoe ' in the spring, - but each succeeding ploughing 
excited ^an equal abundance of successors into vegetation, 
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until last year, waen this number, though still vvery.great^; 
was sensibly diminished. These circumstances are me^-.. 
tioned, to show, that although foul land^is a great obstacle^ 
to the cultivation of the poppy, yet it .is not aniinsur-. 
mountable one. 

The other portion jof the field was sownin theJbllowing 
Febrp^ry, with a portion of the same seed, and had a libe- 
ral allowance of manure. The winter poppies. grew very 
slowly until the end of May, when they obtained a decided 
superiority, which th^y preserved to the last padding ano- 
ther proof to. many observed, before,, that poppies sown in 
the autump,.withojiit>xiianure, are superior to those sown 
witbthat.adyantage in the spring. . 

It should however be known, that the Papot/er somnife^ 
rz^mwill.not always bear the severity of our winter;, and 
that hares, where theysabound,will.certainly eat it during 
the winter. 

We have observed, that poppies are cut .off arather;by. 
sharp winds than by still frost, however severe. Aa^a 
protection, -last, autumn we drilled turnips, thickly ineadL 
interval at the time of sowing (Sept. 7th) ; these grew up~ 
much above the poppies, which have hitherto , withstood 
the winter. ,. Thijs,^ howevCT, may. be accounted for by. 
the imQdpess of the season, without xeferring to the agency, 
of the turnips: still the experiment. certainly, deserves to, 
be repeated. — ^This piece measures six roods. 

The manures employed werexomposts of nightHSoil and 
roa^-drift, the dung of horses and of hogs, and street 
manure. . , , 

r The scarificators should be. attended to ^refiilly : they 
ought to. cut deep, enough ; to make the juice flow from, 
each incisiop; but if they penetrate the cavity of 4he head^ 
much mischief {is done; a channel by nomea^is desirabje 
is formed, for the opium, while, the growth of the head- 
is checked, and ihe seed exposed, to. ruin. from the.ralsLr 
The smaller poppies must be examined at the first operan-) 
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tim After ernth iiearlflep. Hhiiy shoiiM be tiqueea^ lie^ 
twixt the thumb and finger ; and if the wouiids are t6(^ 
deepi the ab flroin wiliifai tlie head will escape, bubbling 
dfmmgh tfie milky juiee. - 

The knives must be keptVery sharps o^^s were ground 
trer^ moriihi j^ -diid finlfliied en the hone/ 

iPlie reeeiters ahrald have sharp edges, the mope eflbe^ 
tiudfy to olear the khlves; 

It shetdd haTe been remarked, that when the scrapei^ 
fellewB tfie* scarifier too quiekly, a fresh exudatfon tal^ea 
place. When this happeni, die ehOdren scrape jkhetti 
agrin in the morning, whSst fresh woric is provided then 
by the scarifiers. Warm days, and parts of Ibe day, |»o« 
mote the exiidatioh greatly. 

No' particular appKeatlon has yet been fiseovered fyt 
popjpy oil, excepting as a vehide fer &e eolours of MPtists. 
The oil-cake we have given to pigs with great advantage; 
and have infonnation of good success from stall-fi^dine 
cattle v4<9i it:'the seed Itself^ perhaps, eontains more' 
mztriihenifc in a given weight than any otiher vetfefabl^ 
production. 

The capsule of tfie pc^ppy, after pordduclhg opluni/ 
yiields, by cold infusion, an extract, of which we send t^ 
^>edmen: rfjght grains of k are ftdly' equal to one of 
6pium. No considerable demand for it exbts: an acre 
produced 80 ZR. of this cxthict ■ ■ c 

HotwllSistanding the apparent stubbornness of Ae poppy 
straw, it makes excellettt manure, when w^H trodden la 
the yard, and laid in a compact head to ferment 

^Rie y MaMity of opfam ao p s umcd in ^s edidntry is 
supposed t6 amoMt to about 40 to SOfidO^U. exclusive 
ef liiat wUch is exported«^ Tliii quimdty, our ejtperi«' 
ment^^have convinced u#,eoiii}d bi easUy r^Ased in mattV 
parts of Great Britain,' wh ere gdod dr^ land imd a stf-^ 
perfiuous popubtion' happen to exist togetlier. On Ae 
vibderate cideulafioii of tO/^. per acre, that quantity 
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Would onfy requife 4 or JOOO acres of land, and 40 to 
50,000 pepple. 

As far as such a limited emplojrment can go, a general' 
ottkivation of opium would certainly bo 1)eneficial, by call- 
ing into action a descriptioA of percent ^OPt calculated for 
common agricultural labour^ and that between hay-time and 
harvest. The duty of 8s. 8|(2. on foreign opiun^ would 
secure a profit on opium consumed at home, as it must 
add at least 1 15. per. II. to the price of the foreign. 

Our experiments have taught us, that the opium season 
may be ext^ded to six weeks and upwar4i|, by on^ ^utum- 
najl (^i4 two 07 ibx^ .verpal sowings. 

At present, scarcely any demand exists fer Briti3h 
opium; but the article has* been introduced to the att^- 
ti(|n of the College of Phyviciana: and should that learped 
body think proper to give ^t a place in the Pharmacopoeia, 
the curreQpy tbf reby stamped upon it will soon bring it 
into use. We oonfldentlyoxpec^, that the British will sopn 
bt sought for in prej^ireQce to the foreign opium, a|id 
car^equently be^r 4 higher price. Th^ ojjpmoA is founded 
oi) the nup^erous aod highly-favourable reports we hafve 
recfjived fn>m eminent medical prai^titiooora, and confirmed 
by Che result of our own experiment of its e£%cte) havipg 
acbninistered many poui]Kls of it during the laat three or 
fouy years, . , 

To Qonqlude, Siif, if the Society feel^ dwirouy topublish 
thii9 Papeiv we ahall be extremely r^^y to give jodove par- 
tioiilar information, on any .part which the Society may not 
GOffisider sufficiently explained. 

Jn co^tequ^np^ pf beii^E engaged la && cnltivatinn of 

other medicinal plants, w^liave to regret our inability to 
offbr the Society an account of the precise total of expense 
incurred last year by the cultivation of opium: we were 
not apprised of the Society's intentions until October. 
Where the expenses are stated, they may be relied upon 
as correct. We have omitted to state, that we calculated 
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the deficiency in the crop, at a fourth part, and that we- 
believe an acre may produce, at a maxtrmim, upwards of 
SO/£i* of -opium. • 

John Cowley, Member of the Royal Coll. of Surgeons^ 

. WiLUAM Staines, Surgeon. 
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Tablb IL showing the Daily Progress and Weekly E)^ 

PENSE in the Year 1821. ; 
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2. 

3. 

4. 
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7. 

8. 
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Fine all day . . . . . 
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Fine . ........ 

Showery 

Hot and dry 
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Fine . ...... . . . 

Rained hard all day 
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11 

14 

14 

5 

7 

7 8 
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2 12 
4 8 



1 12 



£. s. d. 







8 13 








15 




I 







7 16 ej 








1. 













97 1 



31 11 
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^ Sir, ' ^tnslow, April 1 5**, 1 825, 

In reply to your Letter of the 16th ult. requesting " a par- 
ticular accciimt of the method of constructing the scarifi- 
cator" employed by us, we transmit to you the following 
particulars. 

• Entirely unused, however, to describe mechanical opera- 
tions, we rely on your pardon, if, through our anxiety to be 
sufficiently particular, we risk the misfortune of becoming 
somewhat tedious : we do so with the more confidence, 
from an impression that your memory will present you 
with instances, in which descriptions of very simple opera- 
tions have been rendered perfectly unintelligible, by want 
of attention merely to minutiae. 

We send you the only two instruments employed in the 
construction of scarifioators, that lire possessed of any 

VOL. III. o 
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peculiarity. The other requisites consist of a small step 
grittdstoM (if widi ah apparatus for supplying vater, 
much the l;>etter)y a bench ^ith a small vice affixed, and 
a light hammer* 

With respect te the most proper kinds of wood, our ex- 
perience only enables us to speak of three ; beech, maho- 
gany, and oak. Of these, beech is considerably the besti 
having a mixed gr^un, it holds the blades with much tena- 
citjr: mahogany can be worked with more facility than 
beedh, but wanting the transverse fibres of the latter, it is 
lesa tenacious of the steel : oak holds the blade with suffi* 
dent firmness, but the direction of its longitudinal fibres is 
very , uncertain and irregular ; hence it often happens, 
perhaps wh^n the instrument is nearly finished, that a 
blade is thrown out of its proper course, and the whole by 
that means rendered useless; this quality renders the 
employment of oak very objectionable. 

It should be observed, that scarificators of one dimen- 
sion are sufficient for poppies of all sizes, the elasticity of 
their capsules permitting them to adapt themselves to die 
figures of the scarificators : the latter should, however, be 
80 constructed as to fit a poppy of an average size, in order 
to equalize the difficulty of accommodating them to the two 
extremes. The medium of size^ we believe, is occupied by 
capsules ,two inches and a half in diameter; on which 
accoupt, the. faces of our scarificators are formed of seg- 
ments of a circle of that diameter. 

The hafts are ftxmished by the carpenter, plain, at ls.6d^ 
per dozen : in this, state they are supposed to be at the 
commencement of our description of the construction of 
scarificators. 

The fijrst thing to be done, is, to give to the part into 
which the steel teeth are subsequently to be inserted^ a 
curve, corresponding with the arc of a circlci two inches 
and a half in diameter (see the left-hand figure 2, Plate Vt, 
which is an end view of the scarificator) : then, by means 
of a fine saw, made of watch-spring, fixed in a frame, make 
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fireequidLitantcutft id the lieadoftbe handle, in a Irttclisted 
and hmgiludinal directicHi^ for the reception of the bladefii 
-: In order to Kuve the gceat expense of foi^ging and finii^- 
ing a number of so small bladesynre have haen indticed to 
employ broken wateh^-springs^ about one-eighth of an inch 
Inroad^ for their fbrmatioh, and have found them i^sw^r 
«3ctremely well ^•—- The manner, of Using them is as follows.. 
'^ A' spring is^to be brought tb un edge by the grindstbile, 
continually moving it| if the stone be dry: about one-sixth 
of an inch is then to be broken off with the flat-nosed 
pliers (assisted by firm pressure with the thumb) in aia 
oblique direction, so as to leave the end of the spring pos- 
sessed of an angle of forty-five degrees : the irregularities 
of the fracture are then to be ground ofi^ wetting the point 
frequently if the stone be dry, to avoid such an increase of 
temperature as would destroy the blue temper of the steel. 

After the grindstone, the hone must be used, to finish 
about as much of the point as is intended to project from 
the wood. 

The handle is now to be fixed in the vice; and the spring 
(being previously wetted at the end with water) to be gently 
driven by means of a light hammer, into one of the cuts 
previously made by the saw, allowing the sharpened point 
to project about one-thirtieth part of an inch : the renutlQ- 
der of the spring is then to be broken ofi^ by pressing it 
^with the thumb firmly down to the wood, close to which it 
should separate with an even fracture. The blades being 
thus successively fixed, the hammer must be employed, to 
batter down the wood gently about them. The end and 
back being then applied- shghtly -to the grindstone, the 
scarificator will h^ finished ; and, notwithstanding the appa- 
rent slightness of. the .attachment, not one blade in a Imor 
drediivjil become Idoee/' ' 

- If mahogany be used, & little sulphurie ^cid should, be 
lidded to the water iotorwhieh the blade i» dipped previous 

^ ♦ These ire alto juded in the ^askftt^^makers* instrumentt, fordhridiog 
th«ir willow tkeins. — Editor* 

o2 
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to its insertion into the wood ; and| as soon as 'finished 
must be placed with its head in a mixture of chalk and 
water, in order to neutralize the acid, which would other- 
wise attack the points and edges of the blades. 

We should have stated, in our first commiuiication, that 
two scarificators should be provided for each person ; dis« 
tributing the second supply when the capsules become (as 
they will) somewhat tough : an industrious person, in a dry 
season, will even wear out three of these implements. 

I am. Sir, &c. &c. &c. 

A. AiKiM, E$q, See. ife. ^•e. W. Blow StaINES. 



Wintlow, Feb. 9, 1823. 

I do hereby certify, that Messrs. J. Cowley, and W. B. 
Staines, obtained, in the year 1831, sixty pounds and one 
ounce, of solid opium, from the papaver somniferum raised 
by them in this parish ; and that the whole of it was in every 
respect equal to the specimen) No. IS. 

I am. Sir, &c. &c. 
A. AiKim, E9q, See. S^e. Sft. C. KiPLING. 



Sir, Harley Street^ Feb,S, 183S. 

I beg leave to certify, that I have made frequent trials 

of the English opium prepared by Messrs. Cowley and 

Staines, at Winslow, Bucks ; and that I am convinced it 

will do every thing that we usually expect from the use of 

foreign opium. 

I am, Sir, &c. &c. 

J. Latham. 



9, Newman's-row, Lincoln* s- Inn- FUUUf 
Sir, 5ih Februarpy IdiS. 

I trust I am not departing from the regulations of the 
Society fot the Encouragemeiat of Arts, Manufactures, and 
Commerce, in requesting you to lay before it my testimony 
in favour of the English opium,^ cultivated by Mr. Cowley, 
of Winslow, in Buckinghamshire. 
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I have been in the habit of prescribing it in mj own 
practice for upwards of twelve months, and am satisfied 
that its properties are, in every respect, equal to those pos- 
sessed by foreign opium, and that its purity is greater thail 
that'of foreign opium. 

It may likewise be necessary I should state, that I have 
furnished two persons, the one with opium, and the other 
with tincture of opium, who have, for some years, been in 
the constant habit of taking it in those forms. By the 
former (a labouring man) I have been told, that he cannot 
distinguish any difference between the effects of it and of 
foreign opium ; whilst the latter, a gentleman of conside- 
rable literary attainments, and whose Papers on the subject 
of opi^m-eating, contained in the London Magazine of 
September and October last, will shew how far his opinion is 
entitled to attention, — this gentleman has distinctly stated, 
that he has failed to produce the same effects with one 
hundred drops of the tincture made from Turkey opium, 
as those which he had previously produced by the same 
quantity of tincture made with Mr. Cowley's opiunu In 
laying these facts before the Society, I consider I am but 
performing a duty. 

I am, Sir, &c. &c. 
A. AiKiw, Etq. Sec. 8fc. Tho. Clarke, Surgeon, t^c. 



S8, ParkerU Row, Dockhead, 

Gentlemen, ivov.s, issi. 

I received your communication respecting the British 
opium, but was prevented by professional engagements 
from giving you an earlier answer, which I should other- 
wise have cheerfully done. 

I have employed scarcely any foreign opium these last 
six months, when I began with yours, excepting in physical 
prescriptions ; and have used nearly the four pounds I 
received of you, in my practice. 

Your inquiries as to the result of my experience bf the- 
medical properties of it, I feel enabled to answer with con- 
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fidenee ; for &e dbldous importdnde of th^ aubjfect daei led 
tneto a carefi:il ob^efration of its effects. 

My opinion is, that your opium iiB in no irespect inferior 
to the best Turkey opiutn. I eonsideir it £ir superior to 
the greater part imported. Its extraordinary purity >must 
be^and is, very much in its &yQuf: the foreign is evidently 
a Tery heterogeneous mass, perhaps partially from Xkh 
slovenly mode of collecting it; aild partially from adultera- 
tion ; the comparison of difierent specimens will demom 
strate that it is so in various and uncertain degrees : on thd 
lasC account, I believe, the employment of yout opium is 
likely to be .most advantageous, being 'more uniform and 
certain. It is my opinion, however, that • the sancf^n 'of 
tibe College o{ Physicians will be necessary, to. give .'it the 
requisite degree of currency with the Profession. ' 

' I perfectly 'ftg^ee with yoii respecting the national advan- 
tage likely to be derived from the extended cultivation of 
opium in this kingdom ; for although I cannot pretend to 
extensive knowledge of the comparative advantages of 
foJreign and. domestic trade, I yet venture to suppose, that 
British ca|)ital Can no where be better laid out than in the 
employment of British subjects, in a way peculiarly suited 
to such as are too old, too young, or too weak, for common 

agricultural labour^ 

I am, &c &c. 

Z. DUNKIX. 

P. S. If these few observations can be any way service- 
able to you, use them at your pleasure. 

I have tried the opium prepared by Mr. Cowley of 
Winslow, and find it^ in effect, equal to the finest Turkey, 

Frederick Gee. 



I beg leave to state to the Society. of Arts, 0cc. that I 
have botb ordered the use of Mr. Cowiey's Opium in my 
bwni practice, and recominiended its empldymetit to others ( 
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and r^t both iny«dhP and friends bare fctuid it 'ai tU6 fmjf 
leasts equal in efficacy to the opium met with in di^ afaoijttf; 
Indeed, we have rather thought it to posaess mp^rior 
power to the cominon Turkey opium* ' ^ 

David U^iNa^ Bfc' I>. 

- I I. I ■ ■!■. I II ■■ .1 , |..|ll,klL., 






XXXVIL— On a new Material. for^ Straw -PlaL . J9|y\2i6vi 
SoFMiA Wells, 4>f tFeaihersfield^ in ConhectieKt,Uttk94 
Sfates.* ' : 

During the late war, the importation of bats,' .andlsiinift 
lar articles for female wear, manufactured of the^fineistrttit 
grown for this purpose, and known, in the market; hy the 
name of Leghorn plat, was almost ^oiirely put a. fltbp.toi 
The consequence of this was, an extraordinaty degree ^f 
encouragement to our domestic, manufacliu^e of rptfe^li^ 
straw; and a p^oportiooal degree of easd and eoi^&rt iMMt 
derived, by the agrieukural labpureis of Bedf<)^rdAtw9i 
Hertfordshire, and Buckinghamshk*^ by ihA .w iye^^ ail4 
<;hildren of whom this {profitable oceopatiotiwas Hiie^ifAy 
grossed. Competition liaturally led to an .i&iproveiittiict of 
th0 fabric, by splitting thestvaw^ whichiiad faerstofore/haeii 
used entire, and by more aceorote^ection .of the btra^A^ 
itself, and more effectual methods of bleadiing. 'Ajt>tho 
conclusion, however, of the war, the trade of the c<>mitr3ri 
fell into its usual channels; and bonnets fmd hats of genuine 
Leghorn plat soon found their Wiay iiitO' our itiarkets^ 
The- Leghorn straw, being much slendearer than that of 
£nglish growth, may be employed entire for the finest ar^r 
tides ; on which account the plat is rendereld more evefOf 
pliable, and durable, than that of equal ^eness made horn 
split straw : it is also greiitly superior in colour, A farther 
advantage is, that the spiral coil of Leghorn p-lat, of which 
a hat or bonnet is formed, admits of being joined by kiHt-* 

• From Vol. XL. of the Transactions of the Sodely for the Encourage- 
ment t)f Arts, Mainifiictnres,''and Cornmerce.-rThe Society voted their 
bnge Silver Medal, and Twenty Guineas, to Mrs. Wells, for this Dis*^ 
coverjr. 
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ting the lidjacait edges together, instead of overiapping juid 
sewing them, as must necessarily be the case with the En- 
glish plat : on account of which differepce of construction, 
the Italian bonnets ai\d hats are of the same uniform thick- 
ne9$, whereas the English are an unpleasant alternation of 
ridges and depressions, and require, besides, a conside- 
rably greater quantity of the plat These real grounds of 
preference, independently of the caprice of fashipn, soon 
began to operate unfavourably on the EngKsh straw plat, 
and' in a short time put an end to it, as far as regards the 
finer fabrics. 

Another cause, also, has operated in producing the pre-* 
sent depression of this manufacture ; namely, the greater 
cheapness of labour on the Continent in comparison with 
England.' The best Hertfordshire straw may be, and 
actually is, sent to Switzerland, where it is platted ; is then 
returned to England, paying an import duty of 17 shillings 
ferllr^ and may, after all, be sold about 25 per cent 
cheaper than plat made in this country. 

' Such being the state of things, the Society received with 
much pleasure a communication from Mrs. Wells, the 
daughter of a farmer residing at Weathersfield, in the State 
of Connecticut, stating, that she had manufactured somc^ 
bonnets in imitation of Leghorn, from the stems of a spe-; 
cies of grass growing spontaneously in that part of the 
United States, and popularly known by the name of Tickle^ 
moth. The communication was accompanied by a bonnet 
of her manufacture, and a few dried specimens of the en- 
tire grass. The bonnet being submitted to the inspection 
of the principal dealers in such articles, was declared, by 
all of them, to be superior even to Leghorn, in the fineness 
of the material and the beauty of its colour ; and that the 
introduction of the straw to this country, either by importa- 
tion or by growing it here, would probably be of public ad- 
vantage, by suppl3dng a raw material superior to any other, 
and which probably may be manufactured to great advan* 
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tage in those p&rts of Great Britslin and Ireland where 
lahoilr is cheap. 

The reward mentioned at the head of this article was, 
in consequence, voted to Mrs. Wells, on conditions which 
should put the Society in possession of some seed of the 
grass, and also of the process employed by the candidate 
to bleach the straw. Both these conditions have been com- 
plied with : the seed received has been distributed, during 
the summer of the present year, to various persons in Great 
Britain and Ireland, and has germinated very successfully, 
both under cover and in the open air. In the latter situ- 
ation, it has thrown up a thick mat of long and fine her- 
bage, but has not flowered ; it is therefore, probably, peren- 
nial ; and if it endures our winters*, will, in all likeUhood, 
prove a valuable pasture-grass. 

' The treatment of the stems, for the purpose of manufac- 
ture, is thus described in the words of Mrs. Wells herself. 
« 

Weather sfieldt Connecticut, Dec.^Oy 18fl. 

I regret that the proper season for cutting the grass had 
elapsed before I received the communication from London. 
The small quantity which I had previously gathered, I 
transmit herewith to the Society. Part of it is prepared 
for plaiting. It may be considered as a specimen of the 
usual fineness of the grass, as it has not had a straw, coarse 
or fine, selected from it. 

I am able to give no account of the method of cultiva- 
f ion, having never known it cultivated in this country. It 
grows spontaneously and abundantly in our meadows. 
It is more common in fields that have not been highly 
manured, but that are rather reducedln strength and rich- 
ness of soil: in a few fields, it has been observed that 
gypsum and manure have destroyed this grass, and intro- 
duced clover. 

' I am able to procure but little of the seed. A^ it has never 
been sown in this country, vei^y little of it has been preserved. 

* This is found to be the case. — Editor. 
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I hare preqpared it for manufacture in die foilowing naik^ 
ner : — I have cut it in the fields, from the tkxie of its ftower> 
ing, until the seed is nearly matured : that part <)aljr b used 
which is betiveen die upper joint and the top or panicle j 
on this I pour boiling water, and then dry it in the sun: 
this operation I repeat once or twice, or until the leares 
which sheath the st^n come off. I then bleach it; but f<Hr 
this purpose I 'have used no other apparatus tiian.wKol 
every Gunners house furnishes.. In the first place, I pre-* 
pare some soap and water, in which I dissolve pearl-asli until 
it can be tasted ; in this solution I moisten the grass, and 
then set it in an upright position, in the bottom of a cask: 
I then bum brimstone in the cask, by oicans of a small 
heated kettle or dish of coals, and close the cask at the tqp 
with blankets so as to confine the smoke. Thi» fumigatioi^ 
I continue until the grass, mpistened by the solution of pearl- 
a^by &C.9 becomes dry, which will require about two houif, 
During this operation, the kettle will generally require to 
be re-heated, or the coals to be replenished once or twic^ 
The grass is now ready for platting. After this is per- 
formed and the bonnet is sewed together, I fumigate it 
again with brimstone in the same manner as before, being 
careful to place the bonnet in a situation in which it will 
be penetrated by the smoke : the bonnet, is now finished 
by pressing,, for which purpose, I have used only a com- 
mon smoothing-iron^ . The only caution necessary, in this 
operation, is, not to. have the iron heated so much as to 
scorch the grass. 

Sophia Wells. 



CERTIFICATE. 



Hartford County 9 Conneclicttt, Weailier-tfiftd^ 
Dec. 21th, A,D. 1821. 

•Personally appeared Mrs. Sophia Wells (formerly Miss 
l^phia Woodhouse), and made solemn oath before mq 
that she is the inventrcss of the art of manufacturing hats 
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or bonnets from a certoin 8t>eciej of gi^ass, a ^pecnden and 
4etcription of which aconnpany this ^ertifidate^' and -thfe 
mode of manufacturing is hereto prefixed, 

Elijah Keach, Justice qfPepce. 



XXXVIII. — On the Manufacture of Leghorn Plat/ S^y Mr. 
^OHN. Parry, And on Knitting j or Sewing it together. ♦ 

i^bH the protection of our domestic manufacture of.phiited 
\i^2tWy and to encourage at the same time the importation 
^Ttlie raw material (the Italian straw being- much fitter 
for the purpose f}ian that grown in England), .the legis* 
lature has imposed the duty of SL per dozen on impcirted 
hkts, a lighter duty of 17 Shillings a £&• on the |)lkt;nat 
ni^de iip^ and a still smaller one of 5. per cent. Q^^iMc/ar^m 
on the straw. In consequence of this, Mr. Bigg, a stx^mt 
inanufactiirer, imported some time ^gd a consider^le 
quantity of prepared straw from Leghorn, with a yifiM.Qt 
attempting itis manu&cture in this country, but. not siic^ 
ceeding to his wish, he placed the straw in the^faanda 
of Mr. Parry. Mr. Parry began by acquiring, himself 
the art of platting according to the L^hom method» bj9 
ften taught it to other persons with such success, that he 
fciis how above seventy people, women and children,, con- 
stliHtly employed in the manufacture. For these spirited 
and successful exertions, the Sofciety conferDei) on Mr, 
Parry the honorary medal, on condition of his dis* 
closing to the Society the particulars of the mode, of 
pllAiting according to the Italian, method This. ; they 
didT in order that by giving the same a place in their 
Transactions, they might communicate them generally to 
those interested in obtaining employment for the poor m 
the agricultulral districts, by contributing to the revival 
and improvement of ^ manufacture at once healthful a^d 

* From Vol. XL. of the Transactions of the Society for the Kn, 
fonragement of Arts, M^mifactures, rind Commerce. — The Sodeltf 
tci^ their kr|^ Silver Medal to Mr* Tarrj fprjihiscommunicatijQFn, 
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domestic, and particularly valuable as accustoming ebil^ 
dren to habits of industry without the imposition of any 
hurtful degree of bodily labour. ^ 

The following is Mr. Parry's communication : — 

C| j> Mitchell Street, Bartholomew Square^ 

March, 18/A, 1829. 

Agreeably with the conditions of the Society of Arts, 
as contained in your letter of the 22d ult I have sent a 
sample of the Italian straw as imported ; and a specimen 
of the same made into plat in Great Britain^ And as a 
proof that such plat will answer for the same purposes as 
the foreign productions, I have sent another piece, equally 
as well knitted together, and in the same manner as s.uch 
articles are made, as are commonly described by " Leg- 
horn hats." 

The process is, to cut the ears off the straw with a 
Icnife, and to size (sort or select) them as to length and 
thickness. To cut off a sufficient proportion of the red 
and white ends, so as to preserve, as much as possible, an 
uniformity of colour. To take thirteen straws and tie^ 
them together at one end, then to di^de them into a right 
angle, placing six straws on the left side, and seven on die 
right. The seventh or outermost on the right, is to be 
turned down by the finger and thumb of the right hand,; 
and brought up under two straws, over two, and under 
two, and seven straws will then be placed on the left side 
of the angle. Then the finger and thumb of the left hand 
is to turn down the seventh, or outermost straw on the left 
side, and to bring it up under two straws, over two, a^d 
under two, and seven straws will again be placed on the 
right side of the angle, and so on alternately, doubling 
and platting the outermost seventh straw from side to side, 
until it becomes too short to cross over so as to double on, 
the other side of the angle : — then to take another straw, 
and put it under the short end, at the point of the angle 
(middle of the plat) ; and by another straw coming under 
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ftnd over the joined one, from both sides of the angle in 
the operation of platting, it will become fastened ; the 
short end being then left out underneath the plat, and the 
Dewly-fastened straw taking its place on that, side of the 
angle to which the short one was directed : and so con- 
tinue, repefating the joining, doubling, and platting^ until 
a piece of twenty yards long (more or less), is completed. 
See fig- 9, Plate VIL 

The short ends which are left out in the act of 'joining, 
Bxe to be cut off With scissars, and the article will be then 
the same as the specimen herewith sent for the use of the 
public. 

I am. Sir, 

. A.AiiLnx,Etq.Sec.S(e.8fe, &C. &C &C., ; 

John Paery, 



Supplement. 

Mr. Parry's communication relates merely to the ma- 
nufacture of the straw into plat, but, as the method of 
Juiitting or sewing the straw together, according to the 
Italian mode, is not generally known, the Society instituted 
ati inquiry into this particular. 

This part of the business is done principally by Italian 
Jewesses resident in London ; and is described in the fol- 
lowing figures, Plate VII. 

Fig. 9 is a piece of plat of twice the real size, showing 
the way in which the plat itself is formed. 

Fig. 10 represents two portions of plat four times the 
real size, partly knitted together, showing how the edges 
^f one fold over the edges of the other, and produce a 
continuation of the same interrupted line that characte- 
rizes the plat itself, so that the junction is imperceptible 
on either side i the uniting thread being in every part 
covered by two loops of straw, whereas, at i and v, it is 
covered only by a single loop. 



. Eig^.iL flhbvti tvro ; pieces diat ore knitted^ bat hMi 
faten subaequenitly drawn.a little asimder, in order to shelf 
more dearly the; passage 4>f the thread. It is first inserted 
uttdeodiftstraw 1) then under straws ^ 8, 4^ ftc.^ till it 
<ronies:'^Mit at the top: of . 10. ' 

.. Fig;; 12 shows, two pieces: o£ plat of the real siae, with 
ihfiiiqsdle in the. act of passing through the folds in the 
edge of each piece alternately, as above described* The 
needle' is ipluhedoh through two or three folds at once^ 
till neairl^i the! whole of it: is, concealed in the folds; it is 
theii drawn through in the manner of a bodkin^ leaving iti 
place to be taken by the thread. If the edges are not 
thrust sufficiently dose^ the needle will miss some of tl» 
folds and die . junction though not visibly imperfect is 
reaBy' se. Sometimes, for expedition, only every other 
fold is threaded, which, howeveir, is an injury to the work» 
as in this case it requires coarser thread to make the 
jimction secure, and therefore, small elevated lines appear 
on^' the surfjtoe' of the plat, indicating the place of die 
thread and injuring the evenness of Its surface, a defect 
which detracts from its beauty, aiid consequently from its 
value. 

Fig. 13 shows the relative position of three loops, ur x 
y; (xx being repeated), with the thread passing within 
them ; the loops are really adjacent, but are represented 
as separated in a direction the contrary of that in fig H, 
for the sake of perspicuity. 



XXX Vm. — Observations on Alloys, or Mixtures ofMeiatsfim 

In Chemistry, and in the Arts,, we generally mean by 
alloys die combination of two or more metal»; but* die 
idloys with mercui*y bear the particular name of afnalgatfiS* 

* From the DUUonnniitPeTcciinQhigi^ut- 
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Th^Sy^fa^n^^^^^y* the amalgam of btsmtltiH the amalgam 
of rilver, &c. we thereby understand the alloy of mercury 
vith bismuth, of mercury with silver, &c. 

The number of alloys known, and used, are very consi- 
derable : we will endeavour generally to ex|^n their com* 
positions. Many of them, however, form the principal ob- 
jects of certain manufactures. 

A metal will not alloy indifferently with other metals ; 
there are a certain number with which.Urk-.imposr8ibk'«to 
Ibrm an union, whilst a marked affinity Exists: bet^eien 
others : but when the combination is possible, it appears 
susceptible of b.eing effected in any requhred proportion ; 
at least they have, Qot found out, at present, any character 
which indicates the point of saturation; so that this ( kfaid 
of combination may be compared, in a certain degree, to 
the solutioi^:of salt^^Jn water. Alloys, however, pogsess 
properties which do not appear to be derived frosi Uieir 
component parts, and wbicl^ denote that they. aa?ei not 
merely simple mixtures. ^ 

- Alloys, compared with the metals^ whidi center into; tbeir 
composition, present the following eharaetiers. 

In general, they, are less ductile; and we know many 
instances of very soft m^tjals, which, by their unioi^ iotva, 
nsk alloy exceedingly brittle. The contrary happens in 
respect to their hardness : this is, in general, more conside- 
rable ; with the e^^ception, however, of. ajl kinds of aaial^ 
gams. 

It is very rare that th^ specific gravity of an alloy shali 
be a mean between those of the metalsalloyed ; and, what 
is very remarkable, their density is sometimes lessi and 
sometimes greaterj than th^ mean deqsity : tbujs tlie volume 
of an alloy is either less or greater than thie sum of the vo- 
lumes of its constitue;nt parts. We will present our Readers 
with a Table, which we have extracted from the Chimie 
El^itieniaire^ of M. Thenard : this T)able comprises a great 
number of binary alloys, divided into two series ; one whose 
density is greater^ and the other less than the mean. 
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Alloys whose denmties arekss tlu|i' 
the mean densities of their coo-. 



Alloys whoft deniltiet are greater 
than the mean densities of their 
constituent metals. 

Gold and zinc. 
Gold and tin. 
Gold and bismuth. 
Gold and antimony. 
Gold and cobalt 
Silver and zinc 
Silver and lead. 
Silver and tin. 
Silver and bismudi. 
Silver and antimony. 
Copper and zinc. 
Copper and tin. 
Copper and palladium. 
Copper and bismuth. 
Lead and antimony. 
Platina and molybdena. 



stituent metals. 

Gold and silver. 
Gold and iron. 
Gold and lead. 
Gold and copper. * 
Gold and iridium. 
Gold and nickel. 
Silver and copper. 
Copper and lead. 
Iron and bismuth. 
Iron and antimony. 
Iron and' lead. 
Tin and lead. 
Tin and palladium. 
Tin and antimony. 
Nickel and arsenic. 
Zinc and antimony. 



Palladium and bismuth. 

It is very diflScult to foresee the degree of fusibility of 
an alloy; for it has not» as we may say^ any analogy with 
the degree of fusibility of the metals composing it. We 
have a very remarkable example Jn the &sible alloy, which 
is composed of eight parts of bismuth, five of lead, and 
three of tin. This alloy, which melts at the temperature 
of boiling water, may be rendered still more fusible, by 
adding a small portion of mercury : it is then used for 
anatomical injections : the dentists likewise make use of it, 
to fill up the cavities of carious teeth. 

The colours of alloys, also, do not depend in any manner 
upon the colours of the metals which are united together* 
Thus, the colour of copper, instead of being diminished by 
the addition of a certain proportion of zincj is, on the con* 
trary, singularly increased ; whilst a very small quantity of 
silver is sufficient to cause the colour of gold entirely to 
disappear. 

The foregoing observations clearly demonstrate that thei% 
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i^i: really a cdmbinatioii between those metals whi6b i^y 
together. 

There exist natural alloys $ but we ahall now only treat 
im <3iose which are formed : and of fliese, only sudh as apre 

In iAlo^ing metals with each other, We derive the ^ame 
l^lvatltages as if we possessed a much greater numfoex of 
primitive nietallic* substances, each possessing its pecuIW 
4]ualities. Thus one alloy will form a metal possessing tlfi^ 
iproperty of being solid at the ordinary temperature, and^ 
at the same time, experiencing fusibility in a greater djegree 
than any other. Another alloy forms a brittle and sonoroos 
metal, whi<ih may be employed in the manu&cture of bells, 
cymbals> &Ck Another will be susceptible of receiving the 
most beautiful polish> and become fit to be manufactured 
into metallic mirror^, &c. It is, theh> in a manner, multi- 
.plying metals, and their uses, in multiplying alloys* Thia 
Jpart of chemistry has not, perhaps, been sufficiently culti- 
vated, in all its applications^ The labours of GeUert and 
Black have added a little to our knowledge ottthe subject. 
We know well, that such a ihetal will unite with such 
imother ; but notj in what respective proportions of their 
component parts the alloy will afTord the most advan- 
tageous qualities : this is only known of a very smal] iium* 
ber : and the same observations may also be applicable to 
the ternary and quaternary alloys* How many combina- 
tions, indeed, of the metals recently discovered, have not 
•been at all studied ; as far, at least, as respects their utility ; 
but of which, perhaps, the smallest quantity would be suffi- 
•cient to give useful and even precious qualities to certain 
<>ther metals ! We have had a very striking example, in the 
attempts which have been made to imitate wootz^ * 

' There are some general rules in the making of alloys, 
%hich are indispensably necessary to be known, in order to 
ensure success. As alloys, theny can only be obtai^d by 
fusion, and as the requisite temperature to produce 
them may be that at which th^ metals may o^^idatCi it is 

VOL, III, p 
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essential to preserve them; as much as possible, froiutM 
action of the air. For this purpose, various means i|f6 
employed, according as di^ metals to be alloyed are more 
or less fusible or ojddable. Thus, tin and lead, for eiu 
ample, require only to have a little resin, suet, or 0%. 
thrown into the* melting-jpot, when' the metals begin to fiise; 
and then to be stirred with a small iron rod. If any 
metallic portions should be oxided, they are immediatdj 
reduced by tlie hydrogen and the carbon of these eombus* 
tible substances. \i we would alloy iron with tin ; as tbipi 
alloy requires a much more elevated temperature to bring 
it to a state of fusion, even with the aid of the tin, than tH^ 
former $ in this case, the substances which we have above 
mentioned would be burnt, before the alloy couM be 
efifected^ We are obliged, in this case, therefore, to have 
oreeourse to a fiuXi wliich forms a kind of bath, entireLj 
surrounding ^e metal, and thereby preserving it firoip 
4ca»ing into contact ' with the air. — When it is supposeiji 
ilnHtthe fusion is effected, the alloy must be well stirred to^ 
^ther, to render all its parts perfectly homogeneous. 

Whenever there exists a considerable difference in tbfe 
specific gravities of the metals which we would combine, W9t 
fiequently experience the greatest difficulty in obtaining w 
alloy pef£^Iy similar in all its parts \^ each of tjhe metials 
l>eing apt to separate in the order of its density ; whicft 
Tenders it necessary to stir it well, until the moment it iii 
|K>ured out. When we operate on krge quantities, tbe 
length of time which die matter takes to cool is sometii|ie9 
•sufficient for this separation to manifest itself afresh. H^ 
inconvenienee takes placcj^ especially, in the founding qf 
tbells and jueces of artillery. If die alloy, h0wever weU it 
^may have been mixed, does not present the desired unifier 
jnity, afisr the first founding, it is broken to pieces, and 
again submitted to the melting-pot By this means th^ 
vhole becomes completely homogeneous. 
' It is frequently found to be very difficult to alloy three or 
4nor§ metalip together ; either because one of them shall bf 
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less ^;isible or more oxidable than the others ; or/ that the • 
affinity which forms, their union shall not be sufficiently 
strong : in the latter case^ we often succeed best by not 
fttsing each metal separately, as is usual ; but by combin- 
ing them two and two^and afterwards forming them into a 
filngle ^loy. It is frequently very troublesome to alloy^ in 
a< direct manner, a small portion of iron with bronze; but 
if, instead of iron, we use tinned iron, the combination will 
b)^ immediately effected, and the bronze, by this addition, 
wiU acquire its proper quality. Also, to render brass more 
fit for certain uses, it is. requisite to add to it a small 
<]piantity of lead : but this cannot be effected in a direct 
manner ; for^ according to the observations of M. Chaudet, 
we shoiild then succeed very imperfectly. It is therefore 
preferable, as he recommends, first to fuse the lead with 
2tnc, because these two metals easily combine ; and after-' 
wards to add the cqpper to the first alloy, in order to obtain 
the desired result 

We have before observed, that the difference in fusibi- 
lity is also an ol)stacle to a combination ; and this obstacle 
is so powerful,^ that we sometimes deriye from it great ad* 
vantage, in decomposing certain alloys : this happens in the, 
ppocein^ of liquation. This operation is intended to sepa- 
rate any silver which may be united to copper ; for which.; 
purpose they add a certain proportion of lead. There 
results an alloy, composed of very different elements, in. 
respect to their fusibility : this alloy is e^^poised to a heat, 
just sufficient to melt the lead, which liquefiesi and carries 
with it almost the whole of the silver ; — the difference in 
die oxidability thus affording the means of separating the 
one metal from the other. 

These general observations we hare thought necessary, 
to give, on the making of alloys. We shall now make some, 
remarks on some of the various alloys used in the Arts. 

One of the most useful alloys (for it is chiefiy on this 
account that we treat .pn the subject) is that of zinc and 
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copper : it is more ductile and less oxidable than copper 
itself; and offers, in this point of view, rery great advan* 
tages indeed : there is not any alloy more employed. This 
alloy may be made in various proportions ; and, as it then 
assumes different qualities, different denominations is alsa 
assigned to it.-^Thus we know it by the names of yellow 
copper, brass, pinchbeck, similor, Prince Rupert's metalf 
Manheim gold, &c. 

Copper and tin form, by their union, an alloy equally 
valuable, which is known by the names of bell-metal, 
bronze, gun-metal, &c. This alloy is manufactured on the 
large scale, for bells, pieces of cannon, &c. Gold ^aiad 
silver, in their pure states, are too soft to be manufactured 
into vessels and durable coin: they must be alloyed with.ii 
little copper, in proportions regulated by law. ^ 

When we wish to unite various pieces of metal, it is done 
by the well-known process of soldering; which consists .in 
uniting their surfaces by means of an alloy interposed, and, 
which, of course, must be much more fusible than the metal 
which composes the article to be soldered. This solder, or 
alloy, must also be formed of metals susceptible of easy 
combination with those to be united. We see by this, that 
each metal requires a particular kind of solder : thus, .the 
solder for gold jewellery, or vessels, is an alloy of gold and 
silver, or gold and copper; that for silver, an alloy of 
silv^ a,nd copper ; that for copper is either of pure tin, for 
articles which are not intended to be set on the fire, or .of 
an alloy which they call strong solder, which is composed.of 
tin and copper: the solders for tin and lead are alloys of 
these two metals, &c. The respective proportions of the 
component parts of these alloys are greatly varied, accord- 
ing as a greater or less degree of fusibility is required : 
thus, for very delicate :articles, the alloy is rendered as 
fusible as possible. For the purpose of saving, workmen 
ih preparing their solder, frequently make use of the 
greatest proportion of that metal which is the cheapeatf 
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'^Tht folder known by the name of plumber's solder is com- 
|K>sed of one part of tin, and two of lead. 

In order to preserve certain metals from the action of 
«ilie air, and from various other agents which might corrode 
them, they are covered with a metal less alterable, and 
iKrhich renders them fit for the construction of various in- 
struments and utensils. This may be considered as a real 
:alloy> but only at the point of contact of the two surfaces : 
.'in every other respect the two metals are perfectly inde- 
.|iendent of each other. This is, as it were, a solder without 
^n intermedium. Tinning, gilding, and silvering, -are of 
this kind. The two last are more frequently used as 
objects of luxury, than as preservatives. 

We must observe, before terminating this article, that 
we cannot exactly apply what we have above stated to the 
tinning of glass ; for here, one of the two metals being 
liquid, and the two layers excessively thin, they recipr-o- 
cally penetrate, and mix together into an homogeneous 
-mixture. We well know that the tinning on glass answers 
qmte a different purpose to any other preparation wbich 
jve have mentioned; as, instead of this tinning preserving 
the surface to which it is applied, it is, on the contrary, the 
plate of glass which guards it, and preserves to it that 
beautiful pohsh which prevents the luminous rays from 
penetrating; and causes them to be reflected from within. 

A brazier of Paris, named Biberel, proposed, sQme years 
fiince, to substitute, in common tinning, instead of fine tin, 
en alloy made with eight parts of tin and one of iron. This 
process was far more advantageous than that formerly in 
use, and the tinning lasted for a much longer time. It 
* appears, however, that the workmen entrusted to execute 
it, either did not understand the management of it, or were 
guilty of some great dishonesty. Certain it is, that this 
kind of tinning is no longer in use : it is, however^ much to 
'be lamented, that an invention so important and useful 
should be entirely abandoned. 

Jt }^ ejctremely difficult to alloy iron and tin together; 
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and it is therefore probable, that ptrwim umitci»iixxm9^1g^ 
these kind of operations dbould endeavour to u^e pui!er imp 
expecting the tin to alloy with the iron. PeXhapa th^ 
abandoning of the new process may be chiefly, owing t9 tUl 
circumstance. ... i 

An alloy of iron and tin is obtained in this mtoner* The 
clippings of iron are to be put into a crucibbi and coveieil 
all over with powdered glass : the crucible is ihen pfaiiiM 
in a wind-furnace, and heated to a high red r-^at. tlus 
period the fine tin is plunged in the iroui and very soop 
melts : the mixture must then be briskly jsitirred togethiS& 
It is again covered with ground-glass, and th6 crueikde 
closed. When thei whole is completely redj it mU9t;rec^m 
another good stirring, then another heating, and afterwards 
be run into an ingot-mould. It is very probable that; i|tiH 
better success might be obtained by substituting tinned iroif, 
instead of clippings of iron* <^. r • . vi 

This alloy enters into fusbn at a low red heat; and i£M 
be brought into contact with the surface of a plate of cbpr 
per slightly heated, with the a9^istance of sal-ammoniaoiit 
melts immediately, and may be spread: over the surface Jbiy 
rubbing it with. tow,, as easily as if it were pure tin ooly» '^) 

Lead is much too soft to be employed Sov mainy vpili^- 
poses^ but it readily attains, whatever hardness may be 
desired,. by alloying it with a greater or less quantity. of 
antimony, according to the purpose for which Jt is* .de« 
signed. In the proportion of a sixth part of antimony 
or even, a twelfth part, the alloy is harder and more fusible 
>than lead ; still, however, preserving its malleaUlity* 
When these two metals are combined, in the propoy^n 
of one of antimony and four of lead,, it forpds the basis ttf 
the metal employed in making printingrtypes. £a^ 
type-founder may somewhat vary his proportions ; havi^g^ 
as we may say, his own peculiar receipt, of which, te 
makes a secret. Those who sell^t the lowest price use 
the greatest proportion of lead ; but then theJaces . of A» 
letters soon lo$e their sharpness ; and, after bein^ U3ed 
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fT'slioft time; the types gire i^By Under the press, and' 
become what is called battered. When, on the contrary/ 
a good aind durable type is desired, vre not ottlj use the 
#holef quantity of antimony mentioned, but also add a littld 
copper, 

♦ The alloy made use of at Paris tot watetncocks, is 
al^Idgotts to that which we have been describing; only 
ftd pitoportiotts of lead are greater: and when the an-' 
ItoWny, best known by the workmen under the nam^ 
of ieghlns, is dear> it is pardy substituted by iinc. Thiit 
metal, in fact, always gives lustre and hardness to lead; 'V 
iYid iBven makes it somewhat sonorouis. 

Arsenic^ alloyed with the greater part of the metals, 
eveii In a very small proportion, renders them extremely 
tt'tole, and liable to break : it also increases their fusi*^ 
bility. These alloys are easily decomposed, at a tempe- 
irature more or less elevated ; especially if the operationr 
be performed in contact with the air. We derive great 
lidvaiitages frotn this property of arsenic in the manufac- 
ture of platina*: the two metals are ftiSed' tbgether, but the 
aBby is freed from the arsenic by a igiW'Ual calcination; 
and accordingly as the platina becomes poroui^ it is con-^ 
dehsed by being submitted tb a very strong pressure. But 
^ee the tnineral acidii have diminished in value, we 
prefer to treSttthe platina in the humid way, because the 
iplatina iiiflifel'eby obtained much purer and more mal* 
leable. 

In the niannfacture of certain utensils, an alloy is made, 
to wfiich the name of white copper is giviSh : it is formed 
bf heslrly ten pai-ts of copper and one of arsenic: it ii ob- 
tained by directly fusing the arsenic with the copper, or 
treating it nirith arseniate of potash ; always taking the 
precaution of pi*operly defending the alloy, during its 
fusion, irom the contact of the air. It is very seldom that 
the colour of the copper becomes completely extinct at 
tlie first fusion : it must then be returned into the hielting- 
fot^SLti^A fresh quantity of ai'setiic be added; and, finally. 
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ve ohtsiin a white alloy^ resembling . silver ; but it k Verjf 
brittle. 

We shall now relate some new and very interesting ex^ 
Jieriments on the subject of steel ; — the pursuit of which 
must not be abandoned, until the desired end is attained^ 
The Society of Encouragement ha^ set apart fiiDids for these 
important researches ; and has nominated an especial com-« 
mission^ who are indefatigable in their attentions to the 
subject. We have, therefore, great reason to hope that 
yre shall soon see, in France, vast improvei^ents in thisi 
branch pf manufacturet 

The following are the most important results, whidi 
have been obtained at present 

In England, Messrs. Stodart and Farad^iy have formed 
an alloy possessing all the characters of the best steel of 
Bombay, These chemists commenced their operations by 
forming a carburet of iron, which contained 94,36 of iron, 
$nd 5,64 of carbon : this c^burct, powdered, and exposed 
to an extremely intense heat, in union with pure alumine^ 
formed an alloy of a white colour, and of a very close 
grain. The proportion of carbon in it was so diminished, 
that it could scarcely be appreciated* This body had been 
replaced, in this experiment, by 6,4 of alumine^ or proba- 
bly its base^ Forty parts of this compound of iron and 
ftlumine, being fused with 700 parts of good steel, afforded 
fi new ftUoy ; which, on being corroded by fu^ids, became 
damasked like woolz. 

Steel and silver are very difficult to alloy ; as, although, 
when in fusioui.^ey may be homogeneous, yet they separate, 
.the one from the other, on cooling ; unless when these two 
nnietals are coipbined^ in the proportion of I part of silver 
jlEind 500 of pteel ; they then produce a perfect alloy, 
superior to th^ best steel of India^ This result is too rcr- 
^arkable, not to be con&rnicd on the large scale. 

The s^me author^ filso speak of an alloy, obtained by 
fusing equal parts of steel and platina, which was capably 
pf reqeiving the ^pest polishi and wa$ pot susceptible of 



l)eni$( tarnished by the action of the air. The colour of 
thid alloy is the most brilliant and advantageous t}iat can 
be dcfsired for the manufacture of mirrors : rhodium^ com* 
bined with steel m the proportion pf from one to two per 
cent., furnishes an alloy, of excessive hardness and tenacity* 
' In France, M. Bertier^ Professor in the Royal School 
of the Minesj has obtained an alloy of chrome and steely 
in the proportion of 0,010 of the latter, to 0,015 of the 
formen This alloy was very remarkable, for the facility 
with which it could be wrought; and for the beautiful 
silvery damask, which it furnished^ on being corroded by. 
sulphuric acid^ 

M. Boussingault, a mineralogical. pupil in the School of 
Saint Etienne, has made a series of experiments ; the re- 
sult of which isf, that silicum is a .constituent part, and 
more essentia} to the existence of steel than even carbon. 
This ingenious scholar has repeated, with much care> the 
experiments of Clouet on the transformation of iron into 
steel, by means of a mixture of argil and calcareous carbo- 
nate ; and has obtained the same result, by substituting 
pure lime for its carbonate,-^that the. steel obtained, in 
either case, does not contain any appreciable quantity of 
carbon, but much silicum. M. Boussingault haj» also as- 
sured us, that the iron, during its cementation, robs the ^ 
carbon of a portion of the silex which it contained. 

If, as we have reason to believe, these experiments are 
correct, they merit our attention, in all respects. — Annates 
4e Chimie et de Phisique^ Jan. 182U K« 



XL. — On a Wholesome Glaze, for Common Red Earthen^ 
ware ; and on an improved common Earthenware. By 
Mr. J. Meigh, of Shelton, Staffordshire.^ 

The common coarse red earthenware is made, of .brick- 
clay, hence it is very porous: it is also baked at as 

• Fro© Vol. XL. of the Transactions of the Society for the EncoU- 
inwenK^tof Arts, Maiiiifacturei^and Ck>iiim€roe.---The bluest bonorarj 
p^mium, namely, th« Large ^Id Medal of tba Society, was givoi to 
Mr. ^eigh for this valuable discovery. 



ioMr a heat as poteible^ piutly in orde^ to Hard ihd ii^ 
perise of fuel» and partly^ being made of coiiaii^n clay/ 
which varies considerably in its fusibility, itirill not alwayi 
bear a high firing, without losing its shape, and becoming 
unsaleable; ■ ■ ■> 

For the reasoiis abore mentioned, it is necessary to 
employ a glaxe, ftisible, cheap, and capable of fiHiiig lip 
the pores of the ware^ so as to enable it to hold flaids 
in ordinary use, either as artietes of food or of dc^in^filM 
employment Litbaifg^, and the Common poltisr's' ]^ii^ 
ore,' are the articles 'usually employed ; the one fot fh# 
transparent, the other for the black opaque ^^ Th# 
objections, however, to a glaze wholly or in pari com- 
posed of lead, are, fir&^, that it cricks when raised tapi^ 
to the temperature of boiSng water, on accoufft of tht 
different ratio of expansibility between the gla^e ftnd 
the clay, and then admits th<^ liquOr into the body of ibe 
ware: secondly, the glass of lead by itself or eV^n whcill 
mixed in small pf^oportion with earthy substances, is ve#y 
soluble in vinegar, in the acid juices of the common fruits^ 
and in animal fat, when boiling. Whensuc^h substanccfs^ 
therefore,are cooked in vessels of common red earthenware 
a quantity of salt of lead is formed, which, mixing with th^ 
food, produces violent cholics, and all the serious, dnd 
often fatal effects, that attend the internal administration 
of the salts of lead. 

The discovery of a better and more wholesome glaee^ 
sufficiently cheap to be applied to the common red ware^ 
appeared to the Society to be an important desideratum; 
and, in their opinion, this is now effectually supplied, by 
the discovery about to be detailed. 

The rock called red marl is usually in the form of 
beds, of a soft, coarse, slaty structure, and red colour, 
forming the chief part of the common scwl, in many ex- 
tensive districts in this island, to the N. and W. of a line 
running obliquely from Durham to Kxeter. This marl 
is easily ground in water to an impalpable powder^.' whicU 
remains suq^ended for '^a considerable time in the fluid. 



li:^ «ixiMr6 df this kind U' pre^^la^ f wa tiiie vnlire, pft^ 

sil^er^ial }K)res of the cUty ar^ liitM filed with flne^^^fu^ 

^des 6fthe mail; sM fifft iurfet^br prepared; oii which 

%b lay the glaxktgi' Being agdin eatefully dried^ the wtb 

VI tisdAy for tht ^IktCi ^lAi i^ i^^ 

: Tkke ipftft tiai^mbj^i^ntteveonsisting chi^yof Ibfarpn 

Ip&rt^ass, 
V : . .. . : 1 .partxnanganiese ; 

^Ae whole we&' ground) together, and diffused in water, 

^ the tonsistdnce of cream. Dip the ware in this mist* 

iture; an4» when thoroughly dry, place it in the kiln, and 

4re it i& the Usual wayl . Th6 result will be a^olid black 

glaze^. Tery^permanieaty and aot containing any. ingredients 

noxious to health. If au opaque white glaze is required, 

xwWlt the 'manganese. • . 

Mr. Meigh >has also, employed common mar^ ^d the 

xe4 marl, as ingredients: of the body of the ware, with 

.excell^it .efiTcK^W w^^P^t increasing its expense* He uses 

j^.tbiapijrpose,. 

4 parts of common marl, 
i^ of red marl, and 
1 part of brick clay. \ 

Vessels made of the above mixture are in possession 

of the Society.' The colour of the body is a reddish 

creattl b)roWn: it is harder, more compact, and less po- 

' rous than the common red ware; and its general adoption, 

with the ftbove-meiitioned glaze, would contribute, in no 

incdiisiderable degree, ta the health of the lower classes, 

'by i^rhom alone the' common red ware is used for vessels 

of cobkiiig. ^ 

It may be well to add the following extract from the 
Preface to this Volume of the Society's Transactions, 
relating to this important subject. — Editor. 

" The direful effects of the poison of lead, manifested 
by severe cholics, by paralysis of the limbs, and by un« 
timely death, as exemplified in the workmen employed in 
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conuiKm houtespBinting and in mami&ctories of iirhfi^ 
lead, are but toa well known, to medical men, and to all 
.persons of general observation. It is not, however, suf- 
fidently adverted to, that the same dangerous mineral 
.constitutes the glaze of the common red earthenware, ui 
which the food of the lower classes is mostly prepared: 
in this state it is highly soluble in ammal oUf and more 
copiously in the acids of our conmion fruits, especially 
when the action is assisted by the keat necessary fi»r 
^cocdung these airtides. Many of the obscure visceriil 
.diseases of the poorer classes are greatly to be attributed 
to this little suspected source, and the temporary removal 
:of the pain occasioned by them, is one of the many moK 
tivea which lead to the habitual use of distilled spirits^** 



XLI — Query from a Subscriber^ on producing perfectly FUd 
'. Surfaces of Metal :^^with the Editor's Reply thereto. 

The Editor of the Technical Repository would greatty 
obfige a Subscriber, by giving, in an early number, a de* 
scription of the method employed by woikmein to produce 
perfectly flat surfaces of metal ; i^ueb, ^r instance, as the 
plate of an air-pumpu 

London, Feb. 17th» 1883. 

Flat surfaces, of the above description, are most readily 
obtained by turning them freely in the lathe, to tLStraight-^ 
edge ; in which they may be greatly assisted, by means of 
the slide-rest. They must afterwards be finished, by grind- 
ing two upon each other, with emery and water, in the 
, manner of grinding optical lenses. It is, however, abso- 
lutely necessary, that three at least be so treated alternately, 
in order to avoid making them concave or convex, a ten- 
dency to which must be counteracted on the very first 
appearance thereof: this is effected by grinding two to- 
gether, which may have becopie slightly concave, until 
flatness be again restored. In case of their becoming 
convex, \however, turning them'in the lathe must be again 
had jrecourse to, in order to restore their flatness. 

Editoih^ 
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XLII. — Queries on Oil and Burnished GUdit^ and SU' 

vering. JBy a Coriisspondbnt« 

Front, Stutexy n$ar Tunhtidg^e fPiUi^ 
Sir, 7/fc Feb* 1823. 

Being a purchaser of your Technical Repository, and 
deriving much instruction thefefrom, I should feel much 
obliged (if not asking too much) in seeing, in some fu- 
ture Number, a few instructions on the best method of 
Oil and Burnished Gilding and Silvering, with the gold and 
silver leaf; and a description of the neceissary tools fi>i? 
performing it. I am mduced to make this request to you, 
from the simple and clear manner in which instmctioxiti 
For performing operations in the different Arts are hid 
down in your work; and from the very imperfect and db^ 
fitruse way in which it is generally conve}red in too many 
works, whic^ profess to afford instruction, without an- 
iswering that end : for, I think, every process should be 
laid down fn as clear and simple a manner as possible; 
thereby giving a greater stimulus to those who may have 
had inclination, but not opportunity, of performing dif» 
ferent experiments; and which, pertiaps, might ultimately 
tend to the public good. I am. Sir, 

Your most obedient Servant, 

E. W* Gilbert. 

T* Gill, Esq. 



In reply to our Correspondent, and for the benefit of 
^ur Readers in general, we believe we cannot do better 
than to extract, from Martin's " Circle of the Mechanical 
Arts,** the following article, containing excellent practical 
directions for Gilding in Size and Oil ; which are evidently 
the production of a real workman, and one fully acquainted 
with all the particulars of these important branches of the 
decorative Arts. 

Silvering, is performed much in the same manner; but 
will require to be afterwards coated with a spirit varnish 
to prevent it froihtarnishing.-^EDiTOR.' 



The art of gildings or laying fk thui scqp^cial coatii^ 
of ^old on wood and other substances^ has been long 
pmitised^ ajid highly esteenM^^ both for its uti^Hj^^ and 
^splendid effect which it produceap Gold^ from ^ 
great beautjr, and from the length of time 4^ring whidh i( 
may be exposed to d^ fiction of the air without tamishi 
ing^ 18 unquestionably the most valuable of all substancesi 
for the purposes of decoration : but, on account of its 
great price and weight, it can only be usedj for geperal 
purpo868j in the shape of a fine skin, or leaf^ as it i^ 
muiffly called. Gold is the most malleable and ductile 
^4|& SHl>9ton<^®s 9 ^^^ therefore a given weight of it, not^ 
iri^istapding its high specific gravity, may, by beatings b^ 
made to coyer a larger surface than an equal quantity of 
any other body whatever. 

The different states ip which gold is used^ for the pur? 

i>p8es of gilding, are the following: (1) in the shap^ of 
^ gold of different degrees of thickness, and forme4 
eitlfer of the pure metal, or of alloy of this with silver f 
(2) as an amalgam of gold; and (3) in gold powder. 

OF LEAF GOLP. . i 

The leaf gold is procured ]}f the gilder from the gold^ 
l^ter, whose art consists in hammering a number of thin 
rolled plates of the metal between skins or animal mem* 
branes. 

OF GOLD AMALGAM. 

The amalgam of gold is made by heatmg in a crucible^ 
ifome pure quicksilver ; and) when it is nearly in the boiling 
sitate, about the sixth part of its weight of fine gold in thii| 
plates, . Seated red hot, is to be immersed in it. The mix-; 
tuxe, fioon becomes homogeneous ; and then it is allowed issf 
QQp^l.: , When cold, it is to be put in a piece of soft lear 
ther; and, by gradual pressure, the fluid pjart of the amat} 
gaud, consisting almost wholly of mercury, may be forced 
4u'pugh the pores of th^ leajl^er; while the gold, com-* 
bined with about twice its weight of mercury /will, remaii) 
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liehind) forming ft mass^ of die c<)^i8teiic& 6f buttei^ 
This after being bruised and ground in a mortar^ or 
shaken in a tftrong phial, with repeated portions of salt and 
Water, till the water comes away quite clear and unsoiled^ 
is fit for use; and may be kept for any length of time, 
witbout injuring, in a corked phiaL 

It is of the utmost importance that die materials of the 
Iti^lgam, and especially the mercury, should be perfectly 
t>ure ; as the least portion of lead or bismuth would very 
materially injure the beauty of the gilding, by deteriorat* 
ing the colour of the gold, and filling it with black specks. 

OF GOLD FOWDER. 

Gold in powder is prepared by three different methods : 
ibe first. and most simple is, to put into a glass or earthen<r 
ware mortar, ^om^ gold ^eaf, with a little honey, or thicl^ 
gum-water*^ and to grind the mixture for a considerable 
time, till the gold is reduced to extremely minute fragments; 
whan this is done, the honey or gum- water may be washe4 
away, leaving tbe gold behind, in a flaky or pulverulent 
state. A more e^ectual and quicker method of reducing 
gold to a state of powdef, is, to dissolve it in aqua 
Uegia, or, as It is denominated in the new chemistry, in 
uitro-muriatic acid, and thea precipitate it with a piece of 
copper. The precipitate, af|er being digested in dis-* 
tilled vinegar, and then washed, with pure water and 
dried, is in the form of a very fine powder ; and is said t<^ 
work better, and is fitter for burnishing, than the powder 
obtmned from lea&gold. The very finest ground gold is 
produced by heating gradually the gold amalgam, already 
described, in sm, open earthen vessel, and continuing it 
over the fire till the whole of the mercury is evaporated ; 
.taking care that the amalgam shall be constantly stirred 
with a rod of glass, to prevent the gold from adhering in 
lumps, as the mercury flies offl When the mercury 
18 completely evaporated, the residual gold being then 

* Loaf-sugar, ground in the dry ttate with the leaf gold, ia pre&rab]i» 
Ittithfinr ofthese.— lIpiTiUu ^ 
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ground in a Wedgewood-ware mortar, with a little vater^ 
imd afterwards dried, is fit for use. 

Gilding is performed either with or without heat. IBy 
the first of these methods, those substances are gilt 
which are not liable to alteration by exposure to a mode-» 
rate heat; such as, metals, glass^ and porcelain. Th^ 
second method is practised with those substances, as wood, 
paper, lead, &c., which would be destroyed by being 
raised to a temperature requisite for gilding the former^ 
Our business is chiefly with wood. 

Gilding on wood, both in oil and varnish, is at pre-< 
sent in its highest perfection, and is executed in London 
better than in any other* part of the world. That which is 
brought from France, and other parts of the Continents 
is by no means equal to it: not that it is to be inferred, 
from hence, that gilding is welf executed by all who un-> 
dertake it in the metropolis. Many men^ who have worked 
there all their lives^ arc unable to gild properly a com-* 
Inon picture-frame, though they get employment. It is 
however hoped a better judgment will be formed from 
the instructions here given ; from which it has been known, 
that a person bred a cabinet-maker, and who never san^ 
gilding performed, has accomplished the v^ork in the best 
style, in the course of six months*^ practice. 

BURNISHED GILDINd} ON WOOD. 

To begin with picture*frames, or mouldings, which ard 
the simplest works performed in this branch. — Put into 
an earthen pan, that will hold a quart, three half pints of 
strong size*: make it very hot over the fire, but do not 
let it boil: add some of the best whiting, powdered fine; 
inix them with a brush kept for the purpose, or beat them 
up with a piece of lath, &c. as an egg is beaten, till they 
become thoroughly incorporated, and of the consistence of 
thick cream: put a little of this mixture, with an equal 
quantity of strong size, into a smaller pan ; heat it till 
near boiling ; and, with a stiff brush, lay it over the wKoTd 

• 

* The composition of this sixe will be described hereafter .^ — Editov^ 
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woiik, in order to clear away any dirt, grease^ or ;ha^ 
marks : this is called ihin-tuhiiiniing the wprk, and mak^s 
a ground for the other operations. "When the >^ood» 
howerer, is v^try dirty, it is^ absolutely necessary to wash 
it, all over with a spoi^e.and hot water, before the thin 
white is applied; .which precaution will prevent the chip- 
p!iig*up of the preparation. When burnished, the tlw 
white should be particularly well dried: after which, the 
work is to receive four coats more of that composition 
whidh was made, as described, of the consistence of 
cream, warmed, but not made so hot as for thin-whitf n- 
ittg; taking care that one coat is dry, before anolJt^r is 
applied. And here it is necessary to phserve, o^^e for 
all» that, throughout this process, one coat must always 
be dry, before another is laid on^ whatever 9my be the 
composition used. The sii^th coat, which is also of thick 
white f must be laid on, .by passing the brush in a smpoth* 
even, and flowing manner^ over two feet ija length, of the 
work at a time, in order to gain a surface, and facili,t|ate 
the smoothing, hereafter to be described. Before t^ 
whitemng is dry, the. flat parts, should be ry]^)?^ dgwQ 
with a chisel, the hollows with a gouge, and the ro^md^ 
with the finger or. fingers, as may be most convenient: 
should the hollows be too Wge.for a gouge, the finger 
will answer, every purpose. Wh^n dry, any sup^fli^ous; 
whitening, that may have fallen. oyer the edg^^s of th^ 
mouldings, &c. may be lightly, pared ofi* with a chisel or 
gouge, according . a^ the parts are situated : then give it 
a. seventh coat, similar to the preceding; and it will be 
ready for smoothing, which should be performed in the 
following manner : 

Take some close-grained pumice-stone,, and^ with a sa^ 
saw (an old one will answer the purpose), cut it into pie<?e§^ 
about three or four inches long, (if the work be very smjalU 
an inch, or an inch and a, half will do ;) fit them to the 
different mouldings, using a rasp to form the rounds, and 
a gouge for tiie hollows. The flats are to be mad^ by 
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rubbing the pieces of pumice-stone on a smooth flat stone, 
making their sides at right-angles to each other, that they 
may smooth two sides at once. During these operations^ 
the pumice^tones must be frequently dipped in water. 
Lay the pieces thus prepared in a large earthen pan fiill 
of water, not less than two quarts ; then take a hog's^hair 
brush and a sponge, both of convenient sizes : dip the 
brush in water, and wet about two feet in length of the 
work at a time, taking the mouldings alternately : then> 
with the pumice-stone, already fitted, rub up and down, 
till a smooth surface is obtained : remove the water with 
the brush, and squeeze it into the pan : what Water re^ 
mains may be taken off with the sponge^ which will com- 
plete the smoothing of that part Proceed in the same 
manner with similar portions $ for if too much be wetted 
at a time, the whitening becomes soft, and unfit to bear the 
pumice-stone. The fi*ames must then be set aside to dry. 
In carved work, the whitening and smoothing differ 
somewhat from the preceding. After the thin #hite it 
dry, the' coats that follow must be rathet weaker, or not 
so thick as for frames or mouldings : they are to be laid on 
by carrying the brush over the work in an even and 
smooth, but not flowing manner. To smooth tbem^ or 
produce the surfaces that are required, pieces of Ume^wood, 
or fir, soaked in water, are used instead of pumice-stojhie^' 
and are shaped round, flat, or angular, asxoay be found 
necessary, occasionally wrapping around them strips of 
coarse linen cloth. In stnoothing, care must be taken not 
to rub off too much of the whitening, or the gilding will 
look poor ; and it would prevent the burnishing of those 
parts which were thereby brought too near to the wood* 
The drying may be hastened in summer by the sun ; or, in 
winter, by placing the work before a fire ; but not too near, 
or the whitening would chip off. Mix a little strong size 
with four times as much water, in a half-pint earthen pan : 
the proportions should be so adapted, as to make it three 
parts ftill : for instance, the quantity of size may be equal 
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in bulk to two large walnuts, and btdf as much prepared 
yellow ochre must be added to it : mix the ingredients 
well together ; and^ with a brush, coat the work once over 
therewith: when dry, rub it sli^tly with glass-paper, 
half worn out, to improve the surface ; and proceed to. 
mix, and lay on the gold size as follows. In another half- 
pint earthen pan, half full of clear size, mix a quantity of 
burmshed gold size *, twice as big as a large walnut, with, 
which coat the work twice over. When dry, burnish the 
parts intended to be matted, with an agate burnisher ; and 
then give it another coat of the same gold size. The size 
must now be reduced, by adding to it about two tea-spoon-, 
fiills of water, and as much gold size as you can take upon 
the point of a knife : with this, coat those parts only that 
axe intended to be burnished. And here it must be ob- 
served, that in laying gold size on catved work after it is 
yellowed, those parts should be missed that are too small 
to receive the gold, even from the smallest pencil ; such as 
the small eyes of foliage, &c. ; to which effect must after- 
wards be given with high coloured or molu f . We may 
now proceed to lay on the gold with a cushion-knife and 
tip, as will be described in oU-gildingt but in burnish- 
gilding, camel's-hair pencils must be used for small parts, 
and swan-quill pencils for the larger ones, dipped in clear 
water, to wet the wwk as fast as the gold can be laid on |. 
The hollows and flats must be gilt first, and be perfectly 
dry before the other parts can be proceeded with : when 
the work is all gilt and dry, burnish the parts intended to 
be so treated. Should there be any &ults, whidi can only 
arise from the parts not being carefiiUy wetted, or from 
grease, those parts must be rubbed through to the whiten- 
ing, by means of Unen wrapped round the finger : when 
they are dry, they must be gold-sized, gilt, and burnished. 
Then reduce a little clear size with hot water ; so that, 

* The composition of this will be described in the sequel.— Editor. 
-f> This viU be described at the conclusion of the article.— Editor. 
t Gin, or other spirit, is also used for this purpose, with, perhaps, 
«iiperior advuitage* See Vol. II. p. 357.— Editor. 
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when eold^ it will metely set : this, being the weakest size 
used in burnish-gilding, much care should be taken tfaiit 
it be not too strong, or it will shew all the joints of die 
gold. Lay on a coat of this ; and, when completely dry, 
rub it ovet with cotton-wool. In double gilding, which is 
the best style, the matted parts should be again gilt, using 
water to wet as before; after which, coat them again with 
Ae weak size, use the cotton, and, if faults appear, treat 
thetn as will be directed in oil-gilding not to stand the 
weather. After the faults are all covered, give them an^ 
other coat of the weak size, use the cotton, and then give 
a coat of clear size to keep the gold firm : a coat of or molu 
completes the process. Observe, swan-quill and camelV 
hair pencils only are used after the gold is laid on ; and 
care must be taken, in; sizing the matted parts, not to 
touch those that are burnished, which cannot be unproted 
after the bumishing-stone. 

If it be necessary to embellish the frames, or other work 
tp be ^It, with composition ornaments, they may be had, in 
iLondon, soft from the press ; and can be put on, after the 
smoothing, with a little hot thick whitening, or weak glue. 
What is squeezed out round their edges, in pressing them 
dose, may be taken otf with a brush and cold water : they 
must then have a coat of thin white, to remove any grease, 
and be finished like the rest of the work. The compo- 
sition ornaments may also be put on oil-gold wdfk, that 
is not to stand the weather, but does not then require the 
thin white : they must be finished in the manner of oil- 
gilding. Composition ornaments are easily moistened, 
when dry, by wrapping them in a wet Knen cloth for 

twenty-four hoiurs. 

(To he continued.) 

XLI v.— Query y on preventing the RavagesoftheBook-tuorm. 

Sir, Antingham, Norfolk, Feb* 20, 1825. 

In common with the whole race of BibUomaniacs and Col- 
lectors of Books, I return you thanks for your valuable 
communication of Dr. MapCulloch's discovery in. your last 
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Ktimber, relative to the use of perfomesy in presenring books, 
as well as other things, from mouldiness. But, Sir, there 
is another enemy, to whose depredations our most valuable 
treasures are too frequently a prey; and one, against 
whose secret and insidious attacks I profess myself wholly 
ignorant of any effectual mode of resistance : I mean, the 
Book-tvorm, That there are means of securing our li> 
braries from this '* helltio librorvm,^ I have no doubt. The 
mixture of any of the mineral salts in paste for binding wiU 
preserve our modern works : but, when we pidi up a trea^ 
sure at an old-book stall, and add it to our stores, we too 
frequently, by the same act, plant a whole colony of sap- 
pers and miners, who carry on their works in profound 
secrecy ; till, handing down, from its post, a Caxton, or a 
Wynkin de Worde, to display our riches to a friend, we 
are struck with horror at the sight of covered ways and 
mines, where we fancied ourselves in perfect security. 

Tell me, then. Good Mr. Editor, all that you know, or 
can learn, as to the method of exterminating, and of avoid- 
ing, the ravages of this foe to literature. Tell me, too, 
I pray, when he commences his operations, in the spring ; 
and at what part of the summer his work is finished : also, 
whether he is the same, or any way related to the felon 
who amuses himself in drilling minute circular holes in our 
floors and our furniture. Tell me this, and you shall foe 
my " magnus Apollo." But, unless you tell me soon, alas ! 
who can foresee the consequences? — Strain a point, then; 
and, for once, let your next, your very next number, convey 
the desired inteUigence. 

Your sincere well*wisher, 

Thomas Goose*. 
P. S. In my former communication, you prudently gave 
only the initials of my name ; but, though an odd name, as 
it is of some notoriety in these parts, you need not employ 
any such delicacy. 

• Writer of the Article " On the Importance of [Practical Information," 
in our First Volume, p. 1 83* — £ditob. 
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We must acknowledge that we know of no effectual re* 
medy for the very serious evil which our Correspondent so 
ably describes ; and must^ therefore, again entreat the assis- 
tance of such of our Readers, whose entomological know- 
ledge may have led them to study the habits of these in- 
sects, and the best means of preventing their ravages. — We 
have, however, a much more serious mischief to encounter 
and lament, in the early destruction of all the modem 
Works, printed upon paper made of rags bleached by 
chlorine. — Editor. 
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On Establishing a Society for the Mutual Instruction 
of Young Men of Scientific Profossions, By Mr. Richard 
Harris. — Jn a Letter to the Editor. 

Sir, Feb. 18, 4883. 

A FEW young men, following scientific profes^ons, having 
observed, with regret, the want of a Society, in which, by 
the mutual communication of their ideas and information, 
they might acquire a just method of investigating and dis» 
cussing Philosophical subjects ; and being aware, that the 
scientific Societies at present in existence are not calculated 
for that object, being conducted on principles which sup* 
pose a previous and extensive knowledge ; they are there* 
fore desirous of commencing one, to accomplish the above 
end : and have appointed me (as one of their number) to 
request the insertion of this in your Repository ; trusting, 
that, by its extensive circulation, it will meet the eyes of 
those who may be desirous of forming part of such a So- 
ciety. — Persons wishing further information on the subject^ 
may obtain it by applying, by Letter (post paid), to me, at 
Mr. Donkin's Engine Manufactory, Blue-Anchor Road, 
Bermondsey. I am, Sir, yours respectfully, 

T. Gill, Esq, RiCHARD HARRIS. 
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Query f by a Correspondent, On improving the Conveyance 
. of Sound to the Audience, in the Boxes of Theatres. 

Sir, London^ February \7thy 1833. 

Though I have never had before the honour of corre- 
sponding with you, I have no doubt you will give whatever 
attention may be due to the following question ; and, should 
it be in your power, notice it in your next number of the 
Technical Repository. Something useful and interesting 
may be elicited ; for there is no branch of Natural Philoso- 
phy, in which fewer propositions are satisfactorily demon- 
strated^ fewer facts known, than the doctrine of Acoustics. 

At the end of your la&t extract from the Dictionnaire 
Technologlque, article " Assainissement^ is 9 passage, 
which, though the idea it contains is not clearly expressed, 
means, I conceive, that the currents obtained by a certain 
mode of ventilation may convey sound, and therefore assist 
the hearing of an audience in the theatre. — If the fact be 
so, it is an extremely curious one, and deserves to be in- 
quired into. Certain it is, that directly the reverse has 
been the opinion of some writers. Saunders, *^ on 
Theatres," has the following paragraph : — " In the fore- 
going experiment," up and down the flue of a chnnney, 
*' sound was heard downwards -fth farther than upwards ; 
although, in descending, it went against the current occa- 
sioned by a very strong fire. The same observation I 
have repeatedly made on very windy days ; when I have 
found no sensible difference with or against the wind*" 

Upon a great scale, it is certainly true that much de*^ 
pends on the current held by the medium through which 
the transmission of sound takes place : the difference ob^ 
servable between the leeward and windward sides of a 
church bell, in the progress and distinctness of its sound, 
when tolled, is a familiar instance : but it remains a ques- 
tion, why the same effect should not be noticed, when the 
ear is nearer to the source of the sound. 

I remain, Sir, &c. &c. 

T. Gill, Etq. S. 



( 216 ) 
UST OF PATENTS FOR NEW INVENTIONS. 

which have passed the Great Seal, siiice Feb. 11, 1823. 

To William Gossage, of Leamington Priors, in the 
county of Warwick, Chemist and Druggist ; for a Portable 
Alarum, to be attached to, and detached from clocks and 
watches ; and which may be regulated to take effect at any 
given period of time. Dated Feb. 11, 1823. — To be spe- 
cified in two months. 

To Nathaniel Partridge, of Bow Bridge, near Stroud, in 
the county of Glouce,ster, Dyer ; for improvements in the 
setting or fixing of Steam-boilers, or other Coppers; by 
which a considerable saving of fuel will be effected, and 
die smoke more effectually consmned. Dated Feb. 1.4, 
1823. — In six months. 

To Thomas Fuller, of the city of Bath, in the county of 
Somerset, Coach-builder; for an improvement in the con- 
struction of*Shafts, and the mode of attaching them to two- 
wheeled carriages. Dated Feb. 18, 1823. — In two months. 

To Philip Chell, of Earls Court, Kensington, in the 
county of Middlesex, Engineer ; for certain improvements 
in Machinery for drawing, roving, and spinning hemp, 
flax, and waste silk. Dated Feb. 18, 1823. — In six months. 

To Augustus Applegarth, of Duke Street, Stamford 
Street, Blackfriars, in the county of Surrey, Printer ; for 
certain improvements in Printing Machines. Dated Feb. 
18, 1823. — In six months. 

To Thomas Bury, of Salford, Manchester, in the county- 
palatine of Lancaster, Dyer ; for an improvement in Dyeing, 
or producing a permanent Nankeen Colour, on cotton, 
wool, skein-yarn, and certain other articles. Dated Feb. 
18, 1823. — In two months. 

To Francis Deakin, of Birmingham, in the county of 
Warwick, Sword-maker ; for an improvement to Piano- 
Fortes, and other stringed instruments. Dated Feb. 18, 
1823.'»— In six months. 

To William Church, of Nelson Square, in the county 
of Surrey, Gentleman ; for an improved Apparatus for 
Printing, to be used by type, plate, or block printers. 
Dated Feb. 18, 1823.— In six months. 
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XLVL — On the Culture and .Mxmufacture of. Sugar in 

British India.* 
It appears that in' the year ending the 5th of Januarjr 
.1821, the quantity of sugar imported, by the £ast*India 
Company amounted to about ybur/^en thousand tons j' and 
in the yesir ending the 5th of January 1822, to thiartpeu 
ihousand Jive hundred tons* • ' ' . • 

It however^ unfortunately, lippears also, *^ that, from 
the year 1799, the East-India sugar has been regularly 
charged with a larger comparative proportion of duty; 
until, at length, it has been burthei^ed by the enactment'df 
th^ 1st and Sd of his predsent Majesty, cap, 106. • * . . ^ ' 

" The Committee (of Buying and Warehousing) ipannot 
but greatly fear, that, by the joint operation of die aug- 
mented duty which is imppsed upon East-India sugar 
by the Act of his. present Majesty, and of the uncertainty 
of its application, there is manifest danger of East-India 
si^ar b^ng excluded from home consumption^* 

yfe shall, for the present, content . ourselves with ex- 
tracting, from these valuable Papers, the foUowmg article 
1)y the late Dr. William Roxburgh, superintendaqt of tho. 
Company's Botanical Garden at Calcutta* 

• 

.Aa Account of the Hindoo Method of cultivating the Sugar^ 
cane, and manufacturing the Sugar and Jagary, in the 
Rajahmundry Circar. 

-No pursuit is more pleasing to the benevolent mind, than 
su6b a^ tends to add a new source of happiness to man. 
^ 'Amongst the niatiyes of India, the trtositions from one. 

* From Papers (irinted by order of the' Court of Proprietors ctf XkH^ 
Jilsst-India Conipaii7» IBth Dec. 18^2. ' • ' 
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stage of improvement to another are so exceedingly sloW^ 
as scarce to deserve the name ; except it be the few who 
have benefitted by the example of the Europeans. They 
naturi^ possess a strong disincliiiatioii to departing from 
the 1)eaten/path established from time immemorial: how- 
ever, when they s^ee a c^taia prospect of gain, with little 
additional trouble, they have frequently been known to 
Adopt our practices. We ourselves ought more generally 
to keep in view, and to instil into their minds, this maxini, 
That every new proposition, merely on account of its 
novelty, must not be rejected ; odierwise ouif knowledge 
Irould no longer be progressive, and every kind of im- 
firovement must t^ease. 

At a period like the present, when the importation' of 
East-India sugar has become so much an obfect of impor- 
tance to Great Britain, in consequence of the present 
state of some of the West-India sugar-islands, every in- 
qtihry that may tend to open new sources; from Whence 
that wholesome commodity can be procured attfaecfacfapest 
rate^ is of a national import. 

I believe there are few districts in the Company^s 6X« 
tensive possessions, where there will not be foiiqd lairge 
tracts of landfit for the culture of sugar-cades; but Iknow, 
from experience, the introduction of a new braneh of 
agriculture amongst the natives to be attended with in- 
finrte troiAile : therefore, where we find a provi^ice 6t dis- 
trict in which the culture of the cane,, and milking of 
sugai^ has been in practice from time immemorial, there 
we may expect, i^ithout much exertion, to be able to in- 
crease the eukui^e, and improve, if iiecessiury, the quality* . 

In the Northetn Provinces or Circars, as well as i|i Ben- 
gal, Cadapah, &c., large quantities of sugar asid jii^^y 
9jre made*. It is only in the Rajahmundry and Ga^jam 

districts of these Northern Provinces where the caiie is 

. . • ' ' ■ * 

cultivated for making sugars. I will confine my, obser- 
vations to the first, where I have resided bl»tween ten and 
Meven years. 
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• 1^» braRch of agrieultare ift the afeeve-mewtkmed' 
Girear is chiefly carried on in ^ie zielmnd^es of Ped-^ 
di^pore and Pettapore^ alon^ the banks of the Elysiraiit 
River; whicby though emsall^ has a constant flo# of w«^' 
in it^ thd whole year touud, sufficiently larg^ nbt only to-" . 
water the sugar-plantations duridg the driest seasons, but 
also a great variety of other pfToduetioiis, suefi asf 'peAiy^ 
ginger^ turmerie> yams^ chillies, ft a This litream of watisr^ 
durii^ the driest season, renders the land? adjoining to 
tfa»» river of more- value, I presume, than almost any otihcfr* 
in Indi% and partieularly fit for the growth of sugar-cane*/ 
By theb]^, permit me to observe, that of all the parts of 
India that I have se^fi, this seems the best strfted for the 
Oukiure of the mulberry, and rearing silk-worms ; as well oit 
account of the cheapness of labour, and the gcfnend abuh- 
dance of jH'ovisionafor the natives, as for the soil, climate, 
and situation. 

But to return to the culture of sugar.-— In these two 
aemindaries, from ^00 to 700 vissums, or from 760 to 
1400 acres of land (the vissunt being two acres), iff an*^ 
iiually employed for rearing^ sngar-^cane, more' or less, ae* 
cording* to the demand, or prospects of a demand, toft tlie 
sugar.^ They could, and would with pleasure^ if they were 
certain of a market, grow and manufecture more than tiitl 
tibes the usual, quantity ^ for it is very profirtablei and there 
ia abundance of very proper land. AS they want is^.i 
certain market for their sugar. 

Besides the above-mentioned, a third more may be made 
on the Deka of the Godavery.* 

From; the same spot, they do not attempt to rear k 
second crop, (rflener than every third or fourth year. 'Thife 
cane impoverishes it so pinch, that it mtist restr or be eih^ 
ployed, during the two or three intermediate years, fortfaife 
growth of such plants as are found to improve the soil, of 
whidi the indiail fanner is a perfect judge. They find 
the legum&ious tribe l9ie best for that purpose. 
- The method of cidtivating the cane and manufiictining 

r2 
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the sugar, by tte; natives hereabouti is, like all their othef 
works, exceedingly simple. The whole apparatus, a few> 
pairffof buffaloes or bullocks excepted, does not amount, 
to more than a few (fifteen or twenty) pagodas; — as:many 
thousand pounds is generally, I believe,, necessary to set 
out the West-India planter. 

The soil that suits the cane best, in this climate, is. a rich, 
vegetable earth; which, on exposure to the air, readily 
crumbles down into very fine mould. It is also necessary, 
for it to be of such a level, as allows of its being watered 
from the river, by simply damming it up (which almost .the 
whole of the land, adjoining to this river, admits ofj ; and^yet 
so high as to be easUy drained, during heavy rains* Spch 
a soil, and in such a situation, having been well melicnrated. 
by various crops of leguminous plants, or Allowing,, for; 
two or. three years, is slightly manured, or has hacLfor> 
some time cattle pent on it A favourite manure for the cane,, 
with the Hindoo farmer, is the rotten ^traw of green ^d 
black pessaloo (phaseolm mango max* J During the months 
of April and May,- it is repeatedly plowed vfitji the com- 
mon Hindoo plough, which soon brings this loose rich 
soil into very excellent order. About the end of May 
andbeginning of June,; the rains generally set in, in firer 
quent heavy showers. Now is the time to plant the cane » 
but should the rains hold back, the prepared • field ia 
watered, flooded firom the river ; and while perfisctly we^ 
like soft mud, whether firom rain or the river, the canst 
is planted. 

The method is most simple. Laboureni,, with baftketa 
of the cuttings, of one or two joints each, arrange them- 
selves along one side of the field. They walk side, by sid^ 
In as straight^ a line as their eye and judgment enable 
them^ dropping the sets at the distance of about eighteen 
'iQches asunder in the rows, and about four feet from row 
to row. Other laboiurers follow, and, with the foot,. press 
the set about two inches into the soft mud-like soil; which, 
with a sweep, or two with the sole of the foot, they most 
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eamljF and readily cover; * NotMng more is done^ if tbec 
weather is moderately showery, till .the yovng shoots are' 
sonie two'or three inches high: the earth is then loosened, 
for a few inohes round them, with a smaU. weeding^iron^ 
somethmg like a carpenter's chisel. Should the season 
prove dry, 4he field is occasionally watered, from the river,: 
continuing to weed and to keep the ground loose roundi 
the stook. In August, two or three months from the time 
of pktnling, sfniall trenches are cut through the ield, at 
short distances ; aAd so contrived, as to serve to drain off 
the water, should the season prove too wet for the canes ; 
which is often -the case, and would render their juices 
weak and unprofitable: the farmer, tlierefore, never fails 
to have his field plentifiilly and judicially intersected with* 
^Rains, while the cane is small,' and before the usual time 
ibr the violent rains. Should the season prove* too dry, 
these trenches serve to conduct the water, from the river, 
the more readily through the field; and also to drain off 
what does not soak into the earth in the course of a few^ 
hours : for they say, if water is permitted to remaux in the 
field ibr s greater length of time, the cane would suffer 
by it; so that they reckon these: drains indispensably ne«v 
oessary; and,' upon their being well continved, depends,, 
in a great measure, their future hopes of profit Imme-*, 
diatdy after the field is trenehed, the canes, are all propped^* 
this is an operation I do not remember to have seen men^, 
tioned by any writer on this subject; and is probably {^ 
euEar to Ibe^e parts. It i& done as follows. 
• Th^ canes are now about three feet high ; and generally: 
from three to &ix from eddi set, that we may call the stool. 
The lower, leaves of each cane are first oarefiilly wrapt 
Up round i^: so ^s to cover it completely in every part :^ 
asmall strdng bamboo (or two), eight or ten feet long, is 
then, stuck into the ieartfa, in the middle of each stool, and 
the canes thereof tied to it.: this secures them in an ereol 
pdsiti<m, and gives the air &ee access round, in every part. 
;As the canes advance in me, they continue wrapping Aem 
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vound wiA'<Ji0 lower leaver as they bejpn ta wkher; and 
to lie tbeilii latbe prop biu]^K>Q9 bigher i»p $ dunng whidi 
^SBM^ ifljbe w»athfqr k wel^ they ike^ tbe dram open; asd 
if a drott^^ prevajlify th^y nFat^ tStkeai oecmomOy frem 
^.VAver^ '^leatung and iocneniiig the ground every fiye w 
fix weeks* Tyiag tbe leaves so carf^fuUy loound mi^ 
pMTt of the cateSy they say, {xrer^nto then from cracking ot 
>^iJtting^ by ^e beat of tibe sun; helps to reiider Ae joke 
richer ; aad prevenl;^ their brapclang-eut vound tbe ^ea« 
It is oeitw y€m nei^er see a bnmehy osne here. 
, In January and Februairy, the omes be^ to'be ready- to 
eut» whadbi iaabout nbie moiitbsiroai Ae tiaie of plantiRigi 
This openatioB k the awie an In odiisr sugar: cimstrient 
of eoome, I need not describe it. Their beigbt^ irbao 
iNandinginliie fi^, will be from eight to tenJM^t (&liege 
iltebided) ; aod the naked canef from an iociv ipinn M^ 
and a quarter in diajaetet*, 

'')-A imQ or two» i)r even more^ aeeerdin^g lo tiie exteat ^ 
tbe ifield, is eoeotedt when wanted, in the open mx ; g&m^ 
fa%^ ftader the shade of large mangootrees, of which there 
aate greaib abundance hereabout The asiU is uoM, ex^ 
oeedingly siaipie, and, at Ae same ttme, efflcadouk ; Tbe 
jldoe, as fast w expressed^ is neo^ed^ eoimmn earthen 
pols, stramcd, ahd <pc|t into boileca, which aze in general 
of an oval form, composed of 31^«uide thick pla|te af 
eoitntr7'hpon,»iVeet6d together* 

• These boile«6 hoM Spw^ e%kty to one hmidred gaBens t 
into each they lyct twenty-lbur to tbirtjr gallons^ of the 
ajMined jAsee. "f%e i>oiler is placed oi9<ey a 4b«lligfae-lur^ 
dscet< wUkJi ma^kes the fire hitm wiMi gveat violence $' tieti^ 
inpplie^ wtth'ia sftrbng drau^of air, through a large aoib* 
terraneous ^passsige, windi also serves for a» aiA4lofe» 
At^t, the flfie ia mbderaibei but aa tbe aeum i» ^eti off 
>rpoiht 4hey are^ot very i^e' about, in theae paM^, ^ 
freh fay dq^tees increased, so as^io'ttiakethe l^[uc»^ bnH 
YTtry^ smartly. 'Nothing whatever is added, to hdp tfa^ 
{Kniih (prife, or dse'sugair to gcafai^ «&cepe ii^en<be plinit^r 
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nmntB ft iHBiftll ^luuiti^r ^^ ^* ^owar or n friend's lisa In 
thk»:oftse5 tbey €id& iibaat ten or tw«lve -pinto of sweet inil)^ 
tcP/&r«ry twesty-four or thirty goBonfl, or Ifoiler, of jui^f 
Wbfdii no 4<mbt, imprb^s the qaidity of .the sugar : ihe 
abiBimimik this addsti^n, <^(Mtie8 i^iltore atbuiidaDtlyi $nA 

_ ■ - • • ■ ■ 

tt morecftrefiAy^emo^ed. • ' 

^ The liqHor in MiFer, hcrrd, remo)^ed iiito ^ seeond bdybr ;f 
but i8> in ^e same, boiled down to a fMroper ^onnstente, 
which liiey gaes» hi, by .the eye and by the iouch* «7%e 
fire is then withdrawn ;* land the sugar, in the same VlBd^l^^ 
suffered to <h)o1 a litde« When it becomes pretty tblek,^ 
they stir it about^ wi^ sfirrmg-tsticks, for soniet&mej tiU ii 
begins to take the ferin of sugars it is llien taken, out, and 
put on mats made of the leaves of &e palfmra-txee {bor^'' 
isUsflahelltformis^y'wh&pe the stkiingis<>oiitlRiied, tiH iti^ 
cold. It is then put up, in pots, baskets, &c.-,tiUa fnerchani 

appears to buy it. . ^ , 

l%e Hhidoo name of this sugar -is pansadahiy* Ui 
eokmr h often fairer. &aii most of the raw sugal'S^ tni(de &i 
6nr West-India islfmds'; bul; it is of^ elammy, ^miotuotis 
tiature-; absorbing much moiatw^ during wet weatb^,Boiiie^ 
times sufficient to melt 9 great deal of it, if not oarefuUy 
Mowed ill some very 4ry place, where smoke has access 

•A • - " " •* 

to it* • ' - - • • -..'... .... . . . : „' 

- Many of Uie planters pre^ making lliat sort oft sugar 
which they caB bellum, and Europeans yag^izry; because if 
keeps weH during the wet wea&er, if kept from th^ wet^ 
It generaBy bears a lower price; yet, they say, Ais disadi 
vantage is often overbalsmced by tlieir being able to ke^ 
it, with HM^y a tnffing^ wastage, tSU a ikiai^et offers i partis 
cularly when the planter has not an immediate nuq^ket S&i 
his sugar. Besides^ canes of inferior quality answer for 
jagary, when unfit fex sugar. ^ 

^ The process observed for making jagary differs from die 
abore-desc^bed, ^ having a quantity of quid&-lime thrown 
mto the boiler with the cane-juice ; about a spoonful and a 
kalf toevety stX'Or seven gallons of juipe; or nine to teiy 
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spoonfub in the boiler. Here, they do not lempve ibe 
seiuB, but let it mix with the liqvor ; and, when of a pro« 
per conaiatence^ about four or fiye ounces of ^ngcly o3 (oil 
of the leeds of the sesamum orientale) are added to eadi 
boiler of ljquor» now ready to be removed from the fire^^ 
and very gently mixed with it It ia then pcnired intpi, 
shallow pits, dug in the^ound : these are generally about 
three feet long, <me and a half broad, and three inchea 
deep, with a mat laid.in the bottom, which is slightly strewed 
over with a little quick-lime. In a short time the liquor ' 
incorporates into a very firm, solid mass :. these large cakea 
they wrap up in dry leaves, and put by for sale* 

Their jagary is of a darker colour than their sugar, and 
contains more impurities ; owing to the careless manner in 
which they prepare it, by allowing aU the scum to re-unite 
with the liquor. 

The half vissum (or one acre) of sugar-cane, in a tolera^ 

bl6 season, yields about ten candy of the above-mentioned 

sugar; or rather more, if made into jagary. Each candy 

weighs fiOOlbs. ; and is worth, on the spot,, from sixteen ta 

iwenty-four rupees, according to the demand. ; In the 

West Indies, the acre (sdfar as my information goes, and it 

is chiefly from Mr. Beckford's History of Jmnaica) yielda 

from fifteen to twenty hundred weight of their raw sug^ j 

worth, on the island, from .15/. to 20L currency. Here, die 

• produce is more than double; but,. on account of its inferiqjp 

quality, and the. low price it bears on the spot, the produce 

of the acre does not.yield a great deal more money than iq 

die West Indies. . . However, as labour is here incom-^ 

parably . cheaper, the: Indian planter must make mucfaf 

larger profits. . , 

-. The situatictti of all the sugar^lands hereabout is exactly 

alike, being the middle of an .extensivle plain, adjoining t^ 

tbe before-mentioned river. .The soil in all is a}so.much 

siike ; so that the produce is . nearly equal in all, whea 

no unfavoural^le circumstances happen. This is further 

proVed, by the qunntity of sugar a certain Q]^e^ure.9C 
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juice will yield* Here it is almost always, except in 
very rainy seasons, or in laid«^own or wormy canes, 
about one-sixth paurt ; that is, every six pounds, or three 
quarts of juice, \yield one pound of sugar. In Jamaica, 
|ifr. Beckford says, on an average, 1800 gaUbns of juice 
may be reckoned to yield an hogshead of sugar (sixteen 
hundred weight) ; which is, within a trifle^ one of sugar 
from eight of juice : this proves our juice to be one-fourth 
part richer than theirs* From the aboVe calculations, it is 
ievident that our lands, hereabout, are better adapted for 
Ais species of culture than the lands in Jamaica; for here^ 
&ey not only yield a larger crop of canes, but the juice 
thereof is also richer: and were our planters here to bring 
the molasses, &c. into account, employed in the West 
Indies for the distillation of rum, their profits would be stiU 
greater ; for, at present, such refiise they give to their cattle, 
or let the labourers carry away, or use, as they think pro- 
per ; and, by being so employed, I have no doubt it is pror 
ductive of more real good than if converted into ardent 
spirits. That it continue to be so employed, is my sincere 
mak ; for the longer they are ignorant, how to convert, what 
is at present wholesome, into a poison, the better it is for 
them. They have already too many ^ays of furnishing 
themselves with spirits, particularly near the residence of 
Europeans. 

Hisre the canesj while growing, seem also subject to 
fiswer accidents than in the West Indies* I w31 mention 
them, briefly. 

, 1. A very wet season is the worst : it injures the canea 
greatly, rendering them of a reddish colour, yielding a 
poor, unprofitable juice^ Here they reckon the smafl, 
heavy, pale-yellow canes, the best 

2. Storms, without they are very violent, do no gi^eat 
barm, because the canes are propped, r However, if they 
are once laid down, which somi»tim6Bliappen9, they become 
briuichy and thin, yielding a poor watery juice* 
. . .9.. The worm is another evil, which generally visits them 
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every &w> years. A Jbeetle deposits its eggs id the 'yocn^ 
Qmtt; thecaterpiiiars of Aese remain ia tht eane^ living en 
its . medullary parts, till diey are ready to be metamMsK 
phosed into the chrysalis state. Sometimes (Kis evilip 
so gr^at, as to inj«ire ^ sixth or an eighth part of the iddt'i 
kiitr whut is worse, the disease isxocnmonly general w^is 
itliappens, lew fields escaping; 

: 4u The flowering is the last accident diey reekoii 
npon, atthongh it scarce deserves the name ; for it rar^ 
happens, juid never but to a small proportion of aome vexf 
few.iieldit. Those canes that flower, have Tiery lititie 
juice left f and it is by no means so sweetas that of the 
ipcsc* 

: Say the avarage quantity of land employed {pat the groi^ 

of sngar^eanea in these, parts, the aemindaries.of Plsd^. 

dapore and Pettapore,^ independent of what is made on 

<»" about th^ islands formed by the mouths q£ the GoSmp 

very, is550vissums (equal to 1100 acres); an4 to prm 

duce at the rate of 10 candy, or about Mcwt.,ieqiial to 

two hogs^heads and a half per acre, the wh(de produce in 

hogsheads will annually be ^,500 of 18 cwt* eadi, which 

k fully one-foorth part of the 3ugar produced in the 

idand of Jamaica ; and I know well, that the quantiflr 

mi$^t,-^widi advantage to Governi«ent, I- was going toMttfi 

but that must be left to be determined hereafter/^^I v3I 

iheteSoie say, with advantage to the zemindar, -fiuoaer 

(Ranter), and labourer, bo increased to any extent ^ AB 

the security the planter wants, is a strict adherence to 

Ihe agreement he makes with the zemindar fyf the land, 

an4 ^ oertjEiin market for his sugar, at even the fewest price 

listed. : I observe, t^at the &rmer would requii^e to faavi^ 

the agreement he makes for thie if«iit of the land st|riet^ 

adhered to; hecsuse Jhe zenutidar raises his demand,- if 

1^ cnop. IS good; aodiat he w31 often, in ii fitvouraUi 

season^' make finrmera of all denonunations piE^ jMrobaUy 

a fourth mora than, the original i^eem^it. Such {njustfoe 

they are obUged to put up with ;'a84mstom has rendered it 
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commcin^i aiid they baye no ideaof applyix^for redress;- 
yet it no doubt 4#mp8 the spirit of indvatryi and pre^eatpj 
the ioil from any furthar impraTenient. than the bountiful 
band of nature has bestowed on it, irhji^hir in t^ene p«jrtS|: 
is gr^a^ indeed^ 

T^k^ planted in these parts v^sry rarely fpke li^ 9^0nd»; 
or what they call cai;sy crop/ fixm' the Same field* They> 
say, he is either a rery poor, or a very lazy farmer, that 
does ; because those canes yield less juice, and of an hi- 
ferior quality, dian plant cane's : hoWever, poverty obliges 
some to do 50* This carsy crop is cut and manu&ctur^ 
in November, which is a busy season in the paddy &a 
fields^ as this is die time for reaping the coarse or eariy 
paddy imd nachejsy, and for sowing various sorts of smaft 
grain ; consequendy, attending to the sugar-works at diat 
time of the year is inconTenient : besides, the rains are 
fi^uent dining this month, which ia another v«ry gseat 
drawback attending this crop. The grand augar-crop 
fortunately Iiappens during diat time of the year {¥^. 
bruary^ Mardttf and April) when theve is scarce anjir 
other sort x>f work in tlie field; consequently, bodi Ini*. 
manity and pdicy plead in favour of an extended scfd^ 
to this, or sui^ other branches of agriculture as employ 
die labourers at a season when there js litde or nothing 
dsetoda 

I ieoidd never learn that any one had er^r depended oli' 
a dikrd crop tfcta the same field : for they say, if die seoonril 
is so much inferior to the first, a third must be still worse; 
Here hands are, or rather wGfBy so numerous^ and labom^ 
is so cheap, that they jKnd it much more profitable to plant 
every year. In die G^njam district, abotrt Aska and 
Barampore, the nadves md^e most excellent sugar anct 
sugag^candy, but in smaH quantides. The sugar is in 

ioAVias^ of a large gi^din^ and ofien as pei^ecdy wliite as ^hai^ 

■ '• ■ I • ■'....■/, 

., * ^l^re is ^ 80 fn^h Uiji;ut^ in tliis, «8 appem St JM«|^t: fbr i£ 
an abatement is niade when the drop turns out ill, it seems a neasoaaUa 
cQi^qi49£$tipB 3ho^l41^ made vheaibf^ crop is gQodv . .v ' 
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is caDed in Elngland single-refined sugar ; and the 8u^;iuv 
<iandy is superior to any thing of the kind I ever saw. 

Mr. Alexander Anderson, surgeon on this establii^* 
ment, when with the Committee of Circuit up there, wbb' 
so obliging as to send me a very particular account of the 
method they follow in manufacturing their 8t:^ar and 
sugar-candy ; of which the following is a copy. 

Extract of a Letter from Alexander Ansiersok, JBsy.- 
Surgeon ofi this Establishment. 

*^ METHOD OF PREPARING THE SUGAR IN THE GANJAM 

DISTRICT. ' 

*^ After the cane is ready, it is cut into pieces of a foot 
or eighteen inches long ; and, on the day it is cal^ these 
pieces are put into a wooden mill *, which is turned bj^. 
bullocks. On one side of the mill is a small hole, sufficient 
to let the juice pass through, which is received in an 
earthen pot placed for the purpose. The juice is then 
strained into other pots, containing about twenty-four 
pnckar-seer, or forty-eight quarts f ; and to each pot of 
juice is added about six dubs weight, or three ounces of 
quick-lime. It is then boiled for a considerable time, till,' 
on. taking out a little, and rubbing it between the fingers,^ 
it has a waxy feel ; when it is taken off the fire, and put' 
into smaller pots, with mouths six inches in diameterJi' 
The mass may now be kept in. this state for six or eight 
months, or more ; and it is necessary, at any rate, to da 
so for a month or six weeks. When the process is in-' 
tended to . be continued, a small hole is made in itbe 

' * A very large wooden mortar, the pestle of which rests obliquely 
towards the side ; aii4 is so moved round, in a drcular manner, by means 
of a lever fixed at its tbp^ projecting eight or ten feet over the side ( 
to the end of whidi lever two bullocks are yoked. It is the common oil- 
press of the Qindoos, but is exceedingly inconvenient for. extracting the 
juice of the sugar-cane; and shews how far behind-hand the natives oiC 
that district are in this part of the process, when compared with the 
small, convenient mill employed hereabout. Nothing can shew more 
«learly, how exceedingly averse these people are to any change in theii^ 
<dd customs, 
f A mistake i for a puckar-seer is two pounds ; of course, one quaxt* 
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WttOm^ through which the sirup draiiHf ofC' It is then 
taken out of these pots, and put into shallow baihboo has-, 
kets, that any remdning sirup hiay exude : after whieh- 
it is put into a cloth> and the sirup is squeezed through 
the cloth ; adding a little water to it occasionally, that it 
may be more perfectly removed. The sugar is then dis- 
solved in water; and boiled a second time, in wide-mouthed 
pots containing only three seers, with not too fierce a fire ; 
adding from time to time a. little milk and water, and- 
stirring it frequently ; which is used by these people" to( 
clarify it, instead of eggs, which their religion forbida 
them to touch. The scum is i^emoved, as' it is thrown up ; 
and when it resumes the waxy feel, on rubbing a littte of 
it between the finger?, .the process is finished, and the 
sugar is put into small wide-mputhed pots, to cool and: 
crystallize ; after which, a small hole is bored, for the pur-i 
pose of draining off any little quantity of sirup that Aiay 
still exude. For the purpose of ibaking the sugar Irhite^- 
or removing any sirupy or blackish appearance^ thei 
creeping vine, called, by the Moors, panithorduby and, ii| 
Tellinga, necly-nas*, growing in tanks and marshy places 
is put on the top of the sugar in the pots, and renewed 
every, day, for five or i^ix days; Should the sugar, oh 
taking it out of the ppts, be blackish, or less pure towards 
the bottom^ the bottom of the loaf being set upon thia 
plant,, and it renewed daily, will effectually remove that 
appearance* If it is wrapped id a wet cloth, renewed 
twice a day, the sugar wiU also become white: it must 
be then thoroughly dried, and kept for use. ' 

"to make sugar-candy. 

^*The sugar must be again dissolved in water, and boiled 
in the same manner as before, adding milk to it in small 
quantities: the proportion of three seers and a half of 
milk, with water to dissolve the sugar. It is then put into 
other wide-mouthed pots, with but three seer in each 

* Conferva verticiilaia* — It grows in great abundance, particularly 
IB clear, standing, brackish water, near the sea. 
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pot I pttittiiig ill- Ihte slices of baemiboo, or wm^ dried! 4Aste«' 
\simt^ which ptwontsr the sugu*, as il candies^- friNtf 
iiiminttgiiito large himps." 

• Heve we see n very soperior sngar and sugafr^-cMdy o^ 
fhe fiinst' qaaUty, iiianitfactui>ed in a simple) but tediouir 
ttiSEODitti and at a most trijBmg expense^ A few eartlMf 
pots, m% &e only vessels or boSsps they regmre. BM? 
it is not to be imagined that such would succeed, if IIms 
wofk were carried on to aisy great extent The koo^ 
boilers, employed hereabouti might be laid aside, for tbos0 
of copper or cast^irM from Europe^ or not, as ^they 13ce 
themselves, for it seems of no gr^t consequence; fennt^ 
Vf having a greater number of diem for the liquor topaM 
through^ and be well clarified m, would render unneee^^ 
sary the secdnd process mentioned by Mr. AndeiMi^ wUebj 
on liccount of its tediousness^ must become very ineon-' 
toment : eoasequenUy, all that seems to be waatod, to reiH 
der the sugars made hereabout fit for any market^ is a^ 
bofles, or two or Aree mbre in eadi Set, wilb wooden 
eoolers; instead of .losmg time to.letit eoolt&RtbeboS^y 
ais is the practice here at present ;-*-the addition of sofiie' 
quiek-hme, and probably alum, to the cane juiee ;<— 4md 4be 
ilubsequent ehtying of it in conical potsv ^ is done in the 
West^&idies ; for which process, the nttires of theCranjam 
disffriet substitute mdst conjkrvm for covering the sugaf 
in the pots with ; and wrapping file loaves, when not suffi* 
eiently white, in Wet cloths, to extract the molasses. 

• l%e rate of frei^it from 6idia to England b^bg so very 
high, renders it-tibe moreinecesimry tom^e the sugars for 
that market of a good quality *y which can be done here 
at an infinitely less expense than in the West-India islands, 
where labour*is so exceedmgly high. 

If the sugar-cane can be cultivated with so much easCi 
and to such p^&ction, in this climate (which is cons»de- 
rably hotter than the West-Indies), by sknply burying^ the 
set about two inches in the level-plowed field,* by which 
practice, the superficial or horizontal roots must be near 
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tlie duc&ee ; of :c»iil*^, sfibject to^gr^at hMi r^ 'say^if 
^lis practice diieceeda so well be?^, .k taky be iireaumed it 
would succeed eqiiaUy well^ if nofr belter, : m tbe West 
Indies, where tbe heats m&n&ve^ io ^rea^, attd, of course^ 
tiie superfieial roots of thecaae less sul^geqt tobe^coc^hecL 
7bei present practice «f dig^g large sqxaare holes to pir| 
fte sets in,, is, I am ^d^ exfs^edmgly laborious^ and does 
Bof stand the plants in^.lei^s than 10/«^ per. acre ; wUch k 
neiarly double the whele expense o€ cultivating, &om first 
to last, an acre of canes^ and manufactifriBg the sugar,, in 
this dstrict. Should the British L^tdature de«a; ift 
proper to emancipate the slavea on those islands^ tfie 
phmter there ma}F be oUiged. to cidtifaite and. plant, hia 
b^s in the manner practised! here, or as pot#oes.arei 
plai^ted Yfi&k the plough in the fields ki Engbuad : and ther^ 
is scarce a doubt, but that they i/^ould^ in eithey way^ such 
peed fuUy as well as by planting in holes. .' 

. Shoidbd political motiyes prevent the importadon \b6 
EiM^India sugars into England, it is even then of in&aite' 
^Hiport to ihe Gompoay's territories to have the quaJitiea 
^f their sugant improved, so asr to rep4cl; upftBEec^s^ifiif y thie 
ktfportalion of f ho^e of China and Batavia ; . bu*ge isuma 
being annually thrown into those places for this cobI^o? 
dity ; while we, at the same time, possess, every advantage 
for making this necessary article, of the best quality, to the 
full^ in jsu^ high a degree, as either the Chinese or Dutch. 
Besides our own wants^ We have every reason to imagine 
that we might soon be able to supply the Malabar coast^i 
Persia, and Ai*abiaf, with sugars ; whereas, at present, %ey 
are chiefly supplied from China and Batavia. 
^ The Hihdoo stigar-mill of the Rajahmundiry (Sircar is* 
worked by a single' pairof buS&Ioes ; goinground with a lever;^ 
Irhich £3 fixed on the fop of one, of an upright pair' of 
hollers* The two roBersrhave, hear their tops, endlesffscrew-' 
heads, which are fomred^ of four spiral grooves, and four, 
spiral ridges, cut in opposite directions ; which turn into one 
another, when the mill is workmg;- These rollers and their 
heads are of one piece, and made of the Iwm^^t and 
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Uurdest wood that can be got, and which will not impart Ok^ 
Had taste to the jidce. They generally employ either th^ 
odioured part of the wood of mimosa odoraiissima (dirchena 
$wrra of the Hindoos) : it is of a chocolate (Colour, remark'^ 
ably hard, tough, and durable : — or that of mimosa NUoliai 
(loomy carra of the natires) : it is also of a brownish colour,' 
very tough, and very durable, though less hard than die 
former. They are supported in a thick, strong, wood^t 
frame : and their distance from each other is regulated by 
means of wedges, which pasa through mortises made m the 
firame-planks ; and a groove made in a bit of some hard wood^ 
which presses upon the axis of one of the rollers : the axia 
of the other roller presses agawst the side of the hole 
in the frame-boards. The cane-juice nms down the 
rollers, and through a hole in the lower frame-board, into 
a wooden conductor, which, carries it into an earthen pot. 
Two long-pointed stakes or piles are driven into the earth/ 
which keep the mill steady, and is all the fixing it requires. 
The under part of the lowermost plank of the finme rests 
upon the sur&ce of the ground ; which is chosen level, and 
very firm, that the piles may hold the faster* A hole ia 
dug into the earth, immediately below the spout of the 
conductor, to receive the pot 

Saimacoiahf 20th June, 1192. 



XLVll. — On the Mamifaciure of Sugar in the British West-' 

India Islands. * 

The time of crop in the sugar-islands, is the season of 
gladness and festivity to man and beast. So palatable^ 
salutary, and noiurishing is the juice of the cane, that 
every individual of the animal creation, drinking freely of 
it, derives health and vigour from its use. The meagro 
and sickly among the negroes exhibit a surprising alteration 
i^ a few weeks after the mill is set in action. The labour- 
ing horses, oxen, and mules, though almost constantly .nt 
work during this season, yet, being indulged with plenty of 

* From,E<lirarda's History of the West Indies, 1819. .. 
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the green top of this noble plants and some of the scuiH- 
taiings from the boiling-house^ improve more than at any 
other period of the year. Even the pigs and poultry fatten 
on' the refuse. In short, on a well-regulated plantation,' 
under a humane and benevolent director, there is such an 
^pearance, during crop-time, of health, plenty, and busy 
cheerfulness^ as to soften, in a great measure, the hard- 
ships of slavery, and induce a spectator to hope, when the 
miseries of life are represented as insupportable, that they 
are sometimes exaggerated through the medium of fancy. 

The great obstacle, at this season, to the progress of 
such of the planters as are not happily furnished with the 
means of grinding their canes by water, is the frequent 
failure or insufficiency of their mills: for, though a sugar- 
mill, whether worked by water, wind, or cattle, is a very 
{simple contrivance, great force is nevertheless requisite, to 
make it overcome the resistance which it necessarily meets 
with. It consists principally of three iron-plated rollers or 
cylinders, from thirty to forty inches in length, and from 
twenty to twenty-five inches in diameter ; and the middle 
one, to which the moving power is applied, turns the othejr 
two, by means of cogs. Between these rollers, the cancfis 
(being previously cut shor^ and tied into bundles) are 
twice compressed; for, having passed through the first and 
second rollers, they are turned round the middle one by a 
circidar piece of frame-work or screen, called in Jamaictt 
the dumb-returner, and forced back through the second 
and third ; an operation which squeezes them completely 
dry, and sometimes even reduces them to powder. The 
cane-juice is received in a leaden bed, and thence conveyed 
into a vessel called the receiver. The refuse, or macerate!! 
rind of the cane, (which is called cane-trash, in contra- 
distinction to field-trash,)' serves for fuel to boil the liquor. 

The juice from the mill ordinarily contains eight parts 
of pure water, one part of sugar, and one part more of 
gross oil and mucilaginous gum, with a portioned essential 
oil. The proportions are taken at a medium : for some 

\oL. m. . s 
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juice hai been so rich^ as to make a hogshead of sugut 
firoQi thirteen hundred gallons ; and some so watery, as to 
require more than double that quantity. By a hogshead, I 
mean sixteen hundred weight The richer the juice is, the 
more free it is found from redundant oil and gum ; so that 
an exact analysis of any one quantity of juice would con- 
vey very little knowledge of the contents fd any other 
quantity* 

The above component parts are natural to, and found in» 
all cane-juice ; besides which, the following matters are 
usually contained in it ;-Hiome of the bands, or green tops, 
which servQ. to tie the canes in bundles, are frequently 
ground in, and yield a raw acid juice, exceedingly dis- 
posed to fermetit, and render the whole liquor sour ; some 
pieces of the frash, or ligneous part of the eane ; some 
dirt ; and, lastly, a substance of some importance, which, 
as it has no name, Lwill call the crust« The crust is a thin 
black coat of matter, that surrounds the cane between the 
joints, beginning at each joint, and gradually growing 
thinner, the jGEui;her from the joint upwards, till the upper 
part between the jpints appears entirely free from it a^d 
resumes its bright yellow colour : it is frequently thick 
enough to be scaled off by the point of a pen-iknife : it is a 
fine black pawder^ that mixes with the clammy exudations 
perspired from the cane, andismost probably produ^^ 
by aiqamalcules* As the fairness of the sugar is one of the 
marks of its goodness, a small quantity of such a substance 
i^ust considerably prejudice the commodity* 

The process for olM^aining the sugar is thus conducted. 
The juice or liquor runs fi;om the receiver to the boiliog- 
' house, along ^ wooden gutter lined with lead. In the 
boiling-house 4t is rec^vcd (according to the modem im- 
proved systemi "^cb almost universally prevails i» jTa^ 
maica) into ojiQiof tiie.<:opper pans or cauldrons, called 



«v» 



* A pound of sugar from a gallon of rawli^or is reckoned in Jamaica 
Very good yieldiA^, Sbgir> cfiemically an^yaed, yidds|ilil^m, acid, :^ 
and spongy glofs^ cbajxoal. . 
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elaiifie^s : of these there are c(»niiionIy three, and their 
dimensions are generally determined by the power of 
supplying them with liquor* There are water-mills that 
will grind, with great ease^ canes sufficient for thirty hogs^ 
heads of sugar in a week. On plaiy»>tion8 thus happily 
provided^ the ikieans of quick boiling are indispensably 
requisite, or the cane-liquor will unayoidably become 
tainted before it can be exposed to the fire. The purest 
cauie-juice w9I not remain twenty minutes in the receiver 
without fermenting : clarifiers, therefore, are sometimea 
seen of one thousand gallons each. But^ as powers, of the 
extent described are uncommon, I shall rather confine 
myself to such jMroperties as &11 within the readi of daily 
observation; to plantations, for instance^ that. make, on a 
medium^ during crop-time, fi^m ' fifteen to twenty hogs* 
heads of sugar a-week. On such estates, three clarifiers, 
ef tliree or four hundred gallons each, are sufficient.* 
With pans of this .size, the liquor, when clarified, may be 
drawn off at once, and there is leisure to clean the vessels 
every time they are used. Each clarifier is provided either 
with a siphon or cock, for drawing «»ff the liquor. ' It has 
a flat bottom ; and is hung to a separate fire-chimney, hav- 
ing an iron slider; which being shut, the fire goes out, for 
want of airv These circumstances are indispensable' t and 
the advantages of them MU presently be shewn. 

The stream then from the reciriver, having filled the^ 
elarifier with the fresh liquor, and the fire being ligKtdd^: 
the temper, which is commonly Bristol white-lime, iii ]90w-' 
der, is stirred into it. One great intention of thisi i^, to. 

* The clfts^fiets tire eommonly placed in the middle, or at one end, of 
the boiling-house. ' If ift one end, the boiler, called the teadhe, is 'placed 
at the other, and several boilers (generally three) are ranged between 
them. The teache is orcQnarily from 70 to 100 gallons ; and the boilers* 
between the ^lar^ers and teacbe dimhiish in siire, from the £rst to thd ' 
last* Wh«te the clarifiers are in the middle^ there is usually a set of threes 
boilers on each side, which constitute j in ejjbct, a double boi|ing-house. . 
On very large estates, this arrangement is fotmii useful and necessary.' 
The olgections to to great «' number is the expexise *of fuel;' ia obviate' 
which,' In some de^ee, the three boilers, on each side of the clarifiers^ . 
«re- commonly hung to one' fife. 
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neutralize the superabundant acid ; and which, to get pr0* 
perly rid of» is the great difficulty in sugar-making. Tbi0 
is generally effected by the alkaU, or Hme ; part of which^. 
at the same time, becomes the basis of the sugar. The 
quantity necessary for this purpose must, of course, vary^ 
with the quality, both of the Ihne and of the cane4iquor ; 
some planters allow a pint of Bristol Umeto every hundved 
gallons of liquor; but this proportion^ I believe, is gene<* 
rally found too large. The lime is perceptible in the sugar, 
both to tlie smell and taste ; precipitates, in tlie eopper 
pans, a black insoluble calx, which scorches the bottom of 
the vessels, and is not detached without difficulty. I con^ 
oeive, therefore, that little more than half the quantity 
mentioned above is a better medium proportion; and, in 
order that less of it may be precipitated to the bottom^ an 
inconveniency attending the use of dry lime, Mr. Bousie'si 
method of dissolving it in bcnling water, previous Uh 
mixing it with the cane-juice, appears to me to be highly 
judicious^. 

As the fire increases in fbrc^ and the liquor grows hot,, 
a scum is thrown up, which is formed of the mucilage or 

* This gentleman (Mr. Bousie), to whom the Assemblj of Jamaica, 
gave iboo^^r his improvements in the art of sugar-boiling, in a Paper 
distributed by him among the Members, recommends the use of a vege- 
table alkali, or the ashes of wood calcined ; such as, pimento-tree, dumb*, 
tree, fem-tree, cashew, or logwood ; as affording a better temper than 
quick-fime : but he was afterwards sensible, that sugar, formed on the 
basis of fixed alkaline salts^ never stands the sea, unless some earth is. 
joined with the salts. Such earth as approaches nearest to that which is 
the basis of alum would, perhaps, be most proper ; as sugar on a ve^ 
getable alkaline basis is generally as much supierior in colour, as that on. 
bme is in grain. How mr a judicious mixture of vegetable alkaHne salts 
and lime mi^ht prove a better temper than either lime or alkaline nits 
alone, is an inquiry that ought to be pursued. If llierewere no redun-i 
dant add in cane-Uqyor, lime and any other alkali would be hurtfiil ; as 
may be shewn, by adding ^ few grains of lime or alkali to a clear solution of 
re&ned sugar, when a precipitation will ensue. In some parts of Jamaica, 
¥fhere the cane-liquor was exceedingly rich, Mr. Bouae made very good 
sugar without a particle of temper. I have said, that too much temper 
is perceptible in the sugar, both to the smell and taste ; — it mifffat be added„ 
aifi^ also to the sight. It tinges the liquor, first yellow ; and if in excess^ 
turns it to a dark red. Too much temper, likewise, prevents the niolasses; 
Irora se^^aratingfrom the sugar, when it is potted, or put into the hq^Bhead^ 
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gtlilifimy matter of the cane, with some of the oil, and such 
idcipurities as the mucilage is capable of entangling. The 
heat is now suffered gradually to increase, until it rises to 
within a few degrees of the heat of boiling water. The 
liquor must by no means be suffered to boil : it is known 
to be sufficiently heated, when the i^cum begins to rise into 
blisters, which break into white froth, and appear, in g^ 
hieral, in about forty minutes : the damper is then applied, 
and the fiire extinguished ; after whith, the liquor id 
isuffered t6 remain It full hour, if circumstances Will 
lidmit, undisturbed : during this interval, great part of 
the feculencies and impurities will attrac^t each other, and 
^ise in the scum. The liquor is now carefully drawn off, 
either by a siphon, which draws up a pture defecated 
stream through the dcum, or by means of a cock at the 
bottom i in either case, the scum sinks down unbroken^ as 
the liquor flows ; its tenacity preventing any admixture. 
The liquor is rec^ivied into A gutter or channel, which con- 
veys it to the evaporating boiler, commonly called the grand 
copper; and, if originally produced from good and un- 
tainted canes, it will now appear almost, if not perfectly^ 
transparent. 

The advantage of clarifying the liquor in this manner, 
instead of forcing an immediate ebullition, as practised 
formeriy, is visible to the most inattentive observer. The 
labour which it saves in scumtnlng is wonderfrd : neither 
can scumming properly cleanse the subject ; for when the 
fiquor boils violfently, the whole body of it circulates with 
auch rapidity, as to Carry down again the very impurities 
diat had come up to the surface, and which, with a less 
violent heat, would have stayed there. 

In the grand or Evaporating copper, which should be 
large enough to receive thE net content^ of one of the 
tillers, the liquor is suffered to boil ; and, as the scum 
rises, it is continually taken off by large scummers> until 
the hqnor gr6ws finer, and somewhat thicker. This labour 
is continued, until, from the scumming and evaporation, the 
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subject is sufficiently reduced in quantity, to be contain^ 
inthenext^ or second copper, into which it is then laded« 
The liquor is now nearly of the colour of Madeira wine.—* 
In the second copper, . the boiling ^d scumming are cqnr 
tinned ; and, if the subject is not so clean as is expected^ 
lime-water is thrown into it* This addition is intended, not 
merely to give more temper, but also to dilute the liquor, 
which sometimes thickens too fast to permit the feculencie^ 
to run together,- and rise in the sciun. Liquor is sdd to 
haye a good appearance, in the second copper, when the 
froth, in boiling, arises in large bubbles, and is but little 
discoloinr^d. When, from such scunmiing and evapora- 
tion, the liquor is again sufficiently reduced to be contained 
in the third copper, it is laded into it ; and so on to the last 
copper, which is called the teache. This arrangement 
supposes four boilers or coppers, exclusive of the three 
clarifiers. 

In the teache, the subject is still further evaporated, til} 
it is judged sufficiently boiled to be removed from the fire. 
This operation is usually called '' striking ;" i. e. lading the 
liquor, now exceedingly thick, into the cooler. 

The cooler, of which there are commonly six, is a shat* 
low wooden vessel^ about eleven inches deep, seven feet 
in length, and. from five to six feet wide : a cooler of this 
size holds a hogshead of sugar. Here the sugar grains'; 
f. e. as it eools^ runs into a coarse irregular mass of semi- 
formed crystals, separating itself from the molasses. From 
the cooler it is carried to the curing-house, where the mo- 
lasses drains from it*. 

But before we follow it into the curing-house, it may b^ 
proper to notice the rule for judging when the subject ik 
sufficiently evaporated for striking, or become fit for being 
laded from tiie teache mto the cooler. Many df the ne^pro 

* It maybe-proper, in this place, to observe^ that, in order to obtaia 
a large-grained sugar, it must be suffered to cool slovlj and gradually • 
If the coolers are too shallow, the grain ia ii^ujreS in m^sorpriaing sum- 
ner. Any person may be eenvineed of this, by pouiiiig some of miivl 
sirup, when Qt for striking, into a pewtar {d^lte: be will immediately 
find it win have a very small gndn. 
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Wcnlets gueas solely by the eye, (wluch^ by- long habit, they 
do with great accuracy,) judging by tte appearance of the 
grain on the back of the ladle; but the practice most in 
use, k) to judge by what is called the Umch } i. ev takiti^ 
up, with 'the thumb, a small portiotf of the hbt liquor from 
theladte, and, asr the heat diminiishes; drawing, with the 
fore-finger, the liquid into ai thread; this thread will sud- 
denly break, and shrink from the thumb to the suspended 
finger, in ditferent lengths, according as the liquor is more 
ot less boiled. The piroper boiling heigiit, for strong 
muscovado sugar, is getierally determined by-a thread of a 
quarter of an inch long. It is evident that certainty in 
this experiment cah be attained only by long habit ; and 
that po verbal ]^recepts will furnish any degree of skill, 
in a matter depending wholly on conlstant practice^ 

I Tiow retunt to the curing-house ;- which is a large airy 
building, provided with a capacious molasses cistern, the 
sides of which are sloped, and lined with ttrtsis or boards» 
Over this cistern there is a frame of massy joist- work, 
■without boarding. On the joists of this frame, empty 
hogsheads, widiout headings, are ranged. .In the bottoms 
of these hogsheads eight or ten holes are bored ; through 
each of which the stock of a plantain-leaf is thrust, six or 
eightinches below the joists, and is long enough to stand 
upright above the top of the hog^ead. In^ these hogs^ 
heads the mass -from the codlefris pu<^ Which is called 
potting: and the molasses draina through the^dpongy stalk, 
and drops into the cistem ; from whence it i» occasionally 
taken for distillation. The sugar, in about three weeks^ 
grows toktablydry affairs it is then said to be cured, 
and the process is finished.^ 

Sugar thus obtained is eallad musooMtdo, and is die raw 
material from whence tibe British sugar-bakers chiefly 
make their loaf or refined lump. There is another sort, 
which was fbnnerly mudb approved in Great Britain for 
domestic purposes, and was gen^a% known by thename 
of Lisbon sugar : . it is finr, but of a soft texture ; and, in 
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the West Indies, ia called clayed sugar. The process is 
conducted 1^ follows. . ...» 

A quantity of sugar from the cooler b put into conical 
pots or pons, (called, by the French, formes^ with thdr 
points downwards; having a hole, about half an inch in 
diameter, at the bottom, for the molasses to drain through ; 
but which, at first, is closed with a plug. When the sugar 
in these pots is cool, and become a fixed body, which is 
discoverable by the middle of the top falling in, (genei^aUy 
about twelve hours from the first potting of the hot sugar^) 
the plug is taken out, and the pot placed over a large jar, 
intended to receive the sirup, .or molasses, that drains 
firom it In this state it is lefi^as long as the molasses con-*- 
tinues to drop, which it will do firom twelve to twenty^^four 
hours ; when a stratum of clay is spread on the sugar, and 
moistened with water, which, oozing imperceptibly through 
the pores of the clay, unites intimately with, and dilutes^ 
the molasses ; consequently, more of it comes away thato 
from sugar cured in the hogshead; and the sugar, of 
course, becomes so much the whiter and purer. The pro- 
cess, according to Sloane, was first discovei'ed in Brazil, 
by accident. A hen, says he, having her feet dirty, going 
over a pot of sugar, it was found under her tread to be 
whiter than elsewhere. The reiason assigned why this 
process is not . universally adopted in the British sugar- 
islands, is this; that the water, which dilutes and carries 
away the molasses, dissolves and carries with it so much of 
the sugar, that the difference in quality does not pay for the 
difference in quantity. The French planteris probably 
thought otherwise ; upwards of four hundred of the plan- 
tations of St Domingo having the necessary apparatus for 
claying, and actually carrying on the system. 

The loss in weighty by claying, is about one-third ; thus a 
pot of 601bs. is reduced to 401bs. : but if the molasses, 
which is drawn off in this practice, be re-boiled, it will give 
near forty per cent, of sugar; so that the real loss ia Uttle 
more than one-sixth : but the distillery, .in that case, will 
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suffer for want of the molasses ; and, on the whole, I ber 
lieve that the usage of the English planters, in shipping 
muscovado sugar, and distilling the molasses, is more ge-* 
nerally profitable than the system of claying. 



XL VIII.— 0» the Sugar Trade of the United States of 

America. 

A STATISTICAL Writer in the United States* gives the 
following account of the present culture of the sugar- 
cane, and manufacture of sugar, in that country. 

" After the acquisition of a cane district, by the purchase 
of Louisiana, it was apprehended that, the Constitutional 
impediments to the importation of slaves would at once 
deprive us of much cane-sugar, which our newly-acquired 
country could produce ; and, in some degree, affect the 
prosperity of the Delta of the Mississippi But the re- 
ported production of nine millions six hundred and seventy- 
one thousand five hundred pounds of the sugar of the 
cane, in Lower Louisiana, in the year ISlOf, with one hun- 
dred and seventy-nine thousand gallons of molasses t, is 
considered as far short of what that country will be quickly 
made to produce, by the general adoption of the new and 
various operations in the culture of the cane, and manu- 
facture of sugar, which are found to be practicable. This 
new mode of managing sugar-lands appears to be worthy 
of particular attention and statement. 

^' Instead of the employment of slaves, requiring a hand- 
some advance of capital, and an expensive subsistence, the 
occasional labour of neighbouring transient liired white per- 
sons is often used, to prepare the grounds with the plough 
and the harrow, and to plant the new canes, to dress the 

* Tench Coxe, Esq. of Philadelphia ; in his *^ Statement of the Arts 
and Manufactures of the United States of America ; for 1810.'* 

f It is found, since 1810, that sugar is produced on the whole coast of 
Georgia. 

t There were made, also, two hundred and thirty-nine thousand one 
himdred and thirty gallons of distilled spirits, out of two Hundred and 
thirty-nine thousand one hundred and thirty gallons of molasses, in 
Lower Louisiana, in 1810. 
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eld ones, and' to clear the growing plants froiti weecUi 
The same^ or other white labourers, are afterwards enn 
ployed by the phmters, to cut, and stack under cover, the 
ripened canes, so as to prepare them for the grinding-mill 
and boiler. The operation of planting occurs after the 
sickly autumnal season, and before the vernal ; and the 
operation of cutting also occurs in the healthy season, at 
the end of the following autumn. The service is therefore 
not unhealthy. - 

** It is considered to be expedient, th&t the planters who 
own, and they also that cultivate the soil, should not expend 
great sums in the establishment of mills, and sets of worksi 
on all the sugar estates, after the manner of the West- 
Indian colonies of the European states : but it is found 
much more convenient and profitable to leave the business 
of grinding and boiling to one manufacturer of muscovado 
sugar, for a number of planters. These persons, like the 
owners of grain-mills and sawing-miUs, can be employed 
for a toll in kind, or a part pf the produce, or for i^ com- 
pensation in money. By this method, a tract "of* three 
miles square, or three hundred and twenty perches squarei 
which would contain twenty-five plantations of one hun* 
dred and two acres each, may be accommodated by one 
central manufactory of ipuscovado Sugar from the cane-^ 
stalks ; ifor none of these plantations will be more distant 
than a single mile, — a mere city porterage or carterage; 
Refineries for making white sugar, and distilleries, may be 
added, and the economy and accommodation to the planters 
will be. more complete. 

^ The effect of this division of labour and ownership wiH 
be, rapidly to bring into the most complete aiid produc^ve 
cultivation all the cane-lands in the United States, and' to 
advance the various manufactures of this valuable and 
wholesome agricultural production. The easy and cheap 
maintenance of cattle, the abundant supplies of pnmidons 
and building materials for man and beast, and tiie abun-^ 
danoe of &el and cask lumber, with tiie benefits to oui^ 
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tijanters^ from being mote frequently and comfortably their 
own stewards and overseers, will greatly redound to their 
convenience and profit. . Their exemption from duty, on 
their muscovado sugar, their refined white sugar, and their 
molasses, is a great advantage to the manu&cturers of it, 
from the brown sugar and the molasses of the United States." 

Mr. Pitkin, in his Statistical View, gives the following 
summary. — "The whole quantity," says this writer, "of 
sugar consumed in the United States, for some years past, 
must have been about seventy millions of pounds. In 
1810, about ten millions were made in the territory of 
Orleans, now state of Louisiana; and in the same year, 
according to the returns of the marshals, more than nine 
millions and a half of sugar were made from the maple- 
tree, in the United States. 

" Sugar plantations have been, and still are, increasing in 
Louisiana : and it is stated, by those well acquainted n^ith 
the subject, that, in 1814, not less than fifteen millions 
were made in that state ; though but a small proportion of 
the lands there, suitable for sugar, have yet been planted 
with cane. 

" The culture of the sugar-cane has been introduced into 
the sitate of Georgia, and the experiments already made 
have been attended with the most flattering success. In 
1805, Thomad Spalding, esq. a gentleman of wealth and 
entierprise iii that state, procured one hundred cane-plants 
from the West Indies, for the pmrpose of trying them upon 
Has plantation, on an island near the sea-coast of Greorgia. 
After repeated trials, in which he was guided principally 
by his own judgment and experience, he completely suc- 
cee'Sled.. About three years since, he made a small quantity 
of sugar of a good quality ; and, in 1814, he had one hun- 
dred acres in cane, which produced seventy-five thousand 
ve^t of prime sugar, and four thousand gallons of mo- 
Jaases; and but for want of boilera, which on account of 
the war could not be brought to his plantation, would have 
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produced one hundred thousand weight The culture «^ 
the cane is found not to be more laborious than cotton, and 
is not liable to so many accidents. One thousand pounds 
per acre is not considered a great crop. This, at ten cents« 
(&^.), would be one hundred dollars.— -Almost every planter 
along the sea^;oast of Georgia is now turning his intention, 
more or less, to the culture of the sugar-cane ; and, from 
experiments already made, the cane is found to grow 
luxuriantly as far north as the city of Charleston, in South 
Carolina. There can, perhaps, be little doubt, that, at a 
period not very far distant, a sufficient quantity of sugar 
may be made, within the limits of the United States, for the 
consumption of the inhabitants." 



XLIX. — On Gilding in Size, Oil, ^c. 

(Continued from p. 212.) 
OIL-GILDING, TO STAND THE WEATHER. 

The object to be gilt, whether of metal, stone, or wood, 
must be coated three times over, with a mixture of linseed-* 
oil, white lead, and a small quantity of spirit of turpentine : 
ifitbewood, it should be previously rubbed with glass-paper 
or fish-skin. When the last coat is dry, the work should 
be gold-sized, thus : Take any quantity of gold-size ♦, and^ 
with a common hog*s-hair brushy mix it with boiled linseed-" 
oil, till it is so thin, that, when a little of it be laid on the 
work to be gilt, the white paint, before put on, will appear 
through it ; though it must not be made so thin as to lose 
the tinge of the yellow ochre : then proceed to lay it on 
sparingly, with fine hog's-hair brushes proportioned to 
the size of the parts of the work. When the gold-«ize is 
good, it will dry in twelve hours : if laid on in the evening, 
it will be fit for gilding the next morning. Sometimes, in 
winter, and when the gold'^size is fresh made, it will take 
two or three days : to prevent this, an expedient, unkiiowo 
to the generality of gilders, may be used ; which is, to mile 
with it a small quantity of japanners* gold-size' this will 

• * Directions for preparing this will be given in the sequel. — Editor. 
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Kasten the drying : but, in this, case, when it begins to have 
the tackf hereafter to be explained, it dries very quickly ; 
therefore great care should be taken to get the gold on: 
as fast as possible. In order to ascertain its fitness for 
receiving the gold, the work must be touched with the 
finger : if it feel somewhat adhesive or clammy, but not 
80 as to be brought off by the finger, it has the tack, or, 
in other words, it is in a fit state for gilding ; but if it be 
so clammy as to come off on being touched, or have any 
inclination thereto, it is not sufficiently dry : if it have no 
adhering quality, it is too dry, and must be sized over 
again before it can be gilt. In laying on the gold, a tip 
is used, which must be previously rubbed with a little 
tallow, to make it hold ; but it must be so little, as to shew 
no appearance. When the surface to be gilt, whether round, 
hollow, or flat, is sufficiently large and plain to receive 
whole leaves, they must be given from the book of gold, 
which must be held, in the left hand, by the part that 
is sewed, the leaves be turned carefully over, and always 
be kept so steady, that the gold may be undisturbed 
and lie perfectly flat. Then take the tip in the right 
hand, and touch the leaf-gold about half an inch deep on the 
side opposite to the sewing of the book: both haj^s must 
then be moved to the place meant to be gilt. Having laid 
the edge of the leaf, abeady attached to the tip, upon the 
work, which is always considered as having the tack^ it will 
be caught and held fast by the gold-size, and the tip will 
be left at liberty. The book must then be slowly drawn 
away ; followed, as it moves, by the tip ; which is now used 
gently to press the gold close to' the work, until the whole 
leaf is on : this must be repeated, imdl those parts which 
are large enough to receive a leaf are all gilt This me- 
thod is in use with a few of the best gilders, and may be 
acquired in an hour's practice. For those parts that aire 
too small for the entire leaf, it is necessary to use a cushion ; 
upon which about half a book of gold may be blown put, 
pne leaf at a time ; each one being carefully turned, until 
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k lies nearly fittt, wheiii by puffing gendy, as near aff 
possible on the centre of the leaf, it will become smooth 
and even, and must be cut into strips, with a knife used fi>r 
the purpose, according to the widths of die different mem« 
bers aod mouldings, and then be laid on with the tip. As 
the work advances, or when it is gilt all over, the gold 
must be pressed close with a Uttle cotton ; theui be brushed 
over with a dry, soft, hog's-luur brush,— -one previously used 
a Uttle in the whitening will best answer the purpose, in 
order to clear away any loose particles of tiie gold-lea£ 
If any defective parts appear, those which cannot be 
mended by pressing upon them the loose gold just brushed 
oSy — which may be done with the brush in band^or a Uttle 
eotton»— must be covered in tiie following, manner. Cut 
a leaf of gold into square pieces, proportioned to the siaees 
of the defects ; and witii the camel's-hair pencil,> slightiy 
moistening die tip of it by putting it to the lip, place a 
piece on each faulty part, which must be again pressed 
widi the cotton. The work is then finished, unless the 
&ulty parts are too dry to receive the gold; when they 
must be again gold-sized and gilt, as before directed. In 
general, boys do not acquire the method of using the gold 
on the cushion in less than three months ; though a person 
determined to accompUsh it may do so in one week. 

. OILrGILDING, NOT TO STAND THE WEATHER. 

Picture-frames, and other work in oil-gilding diat is noi 
to be exposed to the weathef, to be weU done, must be pre^ 
pared, as &r as smoothing, in the same way as work to be 
gilt in burnished gold. When smooth, and after being 
rubbed with glass-paper, it must be coated twice over widi 
siee, rather -weaker than that used for whitening ; — that 
which is stalib, a^sweirs best. The gold-size must be laid 
on, as before directed in oil*-gilding ; and when die work 
is ^t, it must be ptesnsed with the cotton, and brushed 
over. If faults ^ppeftr^ diey must be treated dius : Take 
a tittle weak size, as.direGted in burnish-gilding; coat 
ihe work all over, wten dry ; wet each "part, where a fault 
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appears, with clear water, and lay on it a piece of gold, 
with a camel's-hair pencil, as before directed: this is not 
to be pressed with the cotton, but gently rubbed with it* 
when completely dry, which it will be in half an hour, (as 
will all the coats that are used for gilding, except oil gold- 
size) ; give the work another coat of the weak size ; and then 
one of the clear size, which completes the gilding ; but die 
effect is considerably heightened by a coat of or-molu, such 
as is used to finish the matted parts of the burnished 
gilding. 

TO MAKE STRONG SIZE. 

Take a clean sauOe-pan, of any size most convenient t 
fill it nearly with water: when heated as much as the 
hand can bear,.: keej> putting in cuttings of parchment 
(which best answer the purpose), or glover's white-leather 
shreds, pressing them down well with the hand* till they 
are witlun an inch and a htdf of the surface of the water i> 
boil them slowly for an hour and a half, and the strong 
size will be made : pass it through a hair-sieve, into a pan^ 
and set it aside for use. The same parchment or shreds 
will again yield the same quantity of size. Stale size stinks^ 
and is unfit for use, 

CLEAR SIZE, 

Differs only from the preceding in these particulars : It 
tiiust be made in smaller quantities; the parchment or 
shreds must be washed in several waters, milk warm,' tilt 
no dirt appears ; it. should then boil only fifteen minutes ; 
be passed through a finer sieve | and, when reduced, care 
must be taken that the water is perfecdy dean. 

GOLO-SIZE ^pOR BtJRlJteHiSD-GttbilW. 

Take one pound of pipe-clay : put it into an earihen 
pan, full of water : when soaked, pour offthe water, and 
grind it on a stone, witbttmvdler, stich as is used by house- 
paid^ers^ now and then spridkling it with watqr, as it bls- 
cpmes dry; cace: must ibe taken Aat no dirt or grease foe' 
on the^tone or muUer $ and^ as it is gibund, ^t it into 
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another pan. Then, take half an ounce of the best black* 
lead, the eighth of an ounce of mutton suet ; pound them 
together with the muUer ; and then proceed to grind them 
particularly well, using water, as before directed, for tihe 
pipe-clay. When ground, put them into a smaller pan. 
Grind half an ounce of the best red- chalk; and mix the 
black-lead, suet, and red-chalk well together on the stone, 
with a pallet-knife ; and add to them the clay, until all 
these ingredients are thoroughly mixed: put them into 
a covered earthen pan, to prevent dirt or dust from ready- 
ing them, and keep them to use as wanted. Ijen or 
twenty pounds may be made at a time.— This gold size 
miist be moistened once a month, or oftener, with clean 
water, to prevent it from getting dry; in whieh case it 
would be necessary to grind it again. Care should be 
taken in selecting these ingredients : the best black-lead 
dust from the saw of the pencil-makers is most fit for the 
purpose : it may be had at any respectable shop in that 
line. In choosing the clay, take that which has the leitst 
grit : it may be discovered by putting a little in the mouthy 
and trying it between the teeth : the darkest is gen^ralIy 
the best : the greatest choice of it may be had at the pipe- 
maker's. The softest red-chalk, such as is used for 
drawing with, must be chosen ; though gold-size may be 
very well made without any, as its principal use is ta 
heighten the colour of the gold when burnished. 

PREPARED PIPE-CLAY, AND YELLOW OCHRE. 

The pipe-clay must be chosen and ground as directed in 
making gold-size; then laid by for use, in a covered 
earthen pan; and occasionaDy moistened, as the gold- 
size. The yellow ochre must be of the best quality, and 
prepared in the same manner. 

TO MAKE OR-MOLU. 

In half a pint of clear water, gently boil two ounces of die 
best gamboge, powdered fine,.. for five minutes: strain it 
through a linen cloth, and put' it into a corked bottle. ;-' 
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' Take one ounce of saffron, half an ounce of turmeric, 
and one quarter of an ounce of dragon's blood ; boil them 
in one pint of clear water for fifteen minutes, now and 
then stirring them up from the bottom of the vessel: 
strain them also through a linen cloth, and put them into 
a corked bottle : this is the repass^ 

Put about five or six bits of starch into a clean half* 
pint earthen pan, with a tea-spoonful of clean water, 
using the finger to mix them with ; then add water, till the 
pan is three parts full ; boil it for one minute, and it will 
be clear, like clear size ; blow c^the skin that will arise 
from the boiling, and put it iamiediately into another pan; 
add four. drops of the gamboge-liquor, and two drops 
of the repass ; stir them round, and the or-molu is made« 
and fit for use. The eyes of foliage, &c. in carved work 
must be touched with a little of the gamboge-liquor» 
called high-coloured orrmolu^ unmixed with any thing 
else. 

The or^molu in general use, though it is by no means 
the best, is made by dissolving the gamboge in 8pirit-o& 
wine, instead of water, which will give it the appearance 
of clear varnish ; but when dropped into clear size, to be 
substituted in this case for starch, it will be yellow : the 
quantities of the ingredients are alike in both cases, 

TO GILD PLASTER-OF-PARIS CASTS. 

Plaster figures, vases, busts, &c., are gilt, both in bur- 
nished gold and oil-gilding, by first coating them with 
very hot weak size : and afterwards, four times over with 
hot clear size : if any holes appear, they must be filled up 
evenly with a putty made of strong size and whiting: 
the rest of the process is the same as after srtvoothing^ in 
both cases. 

TO OILD PAPER IN BURNISHED GOLD. 

It must ^e tacked to a board by each corner, and then 
be gold-siced and gilt. It must be burnished on a piece 
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oTplate-glassy bedded in glazier's putty, or on a clecm po- 
lished marble slab. 

'^ TO MAKE OIL GOLD-SIZE. 

Pat as l^fiuch linsieed-oil into a broad earthen Tessel as 
will cover the bottom an inch deep, and add to it four or 
five inches in depth of water : let the vessel be exposed to 
die weather for three or four weeks, occasionally stirring 
them up, till the oil appears of the consistence of treacle; 
it must then be separated from the water, be put into a 
long bottle, or into a separating funnel used by the die- 
Inists, and be placed in such a degree of heat as will 
render it perfectly fluid ; the clear part should then be 
iKiured off, and it will be fit for use. Take any quan<^ 
of the best yellow-stone odire, and a fourth part of white^ 
lead ; mix them with the oil on a flag-stone, using a muUer 
and pallet-knife : this mixture is oil gold-size ; it must be 
put into an earthen vessel; and be covered with water, -to 
prevent it from skinning. 



L. — On Preserving Turnips, (Sc. during the Winter. 
By Messrs. Cowley and Staines, Surgi^ns. 

4 

Extract from the Pre&ce to Vol. XL. of the Transactions of the Society 
for the Encouragement of Arts, Manufactures, and Commerce. 

This Communication, by Messrs. Cowley and Staines, has 
obtained the large Gold Medal, being the Premium oflered 
for the ascertainment of certain important points of practice 
in Turnip Husbandry. These Gentlemen have drawn a 
crop of full-grown turnips sufficiently early in the winter 
to admit of the land being prepared for a crop of wheat ; 
which turnips, being stacked, were preserved in a sound 
state, fit for feeding cattle, to the end of April in the fol- 
lowing spring. Two circumstances appear to have contributed 
to the successful preservation of the turnips; namely, the state 
of dryness in which they were kept ; but, principally, the great 
care that was taken to wound the roots as little as possible, 
and, especially in topping the turnips, to avoid any injury to 
the buds of the crown J' 
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SfR, PinHdw, Such. April '27th, ISSS. 

The purport of the following Paper iis, to comm«iifca*e 
to yoti, for the consideration of the Society of Arts, a ine- 
thcid* we have successftrlly employed fdr the preservation of 
tdrnipSy during the last wihter : in consequence of whicSi, 
we request permission to oflfer ourselves as eahdidotes fc^ 
the Society's premium for -flite ^ Preservation of Vegetable 
Produce." 

The two fields in which our turnips wer6 sown, measured 
(as will be seen by Mr. King's Survey) four acres and Up- 
wards, exclusive of fences, &c. The soil in both is a Aty 
ioam, and was in good condition, although not m£uini*ed 
ibr the turnips : two ploughingis only were avowed; bnein 
tbe preceding autumn, the other in the spiring. 

Between the lOth and 15th of last May,- the -seed was 
deposited in drills, twenty-one inches api»t, and, we think, 
about one deep. Very nearly ten- pounds of seed were 
used, with hopes that enough plants might escape the turnip- 
fly. The seed came up very favourably, in great a,bun** 
dance ; yet &e fly, which soon commenced its ravages, 
destroyed so tnany, that it was 4jbought necessary to pro- 
cure plants from other quarters, before all the vaoaticies 
could be filled by transplanting : this was performed be- 
tween the Sdcand 7th of July, with favourable showers ; 
but was rendered partly abortive -by dry weather, immedi- 
ately succeeding the last day of planting ; so that, e^emtu- 
ally, the <;rop was considerably imperfect. 

On the 10th of November, we began pulling the tuifnips ; 
which were all carted home before the end of ^hftt^ni&iitJi, 
and the land immediately sown with wheat, ^whieh now 
promises extremely well The crop was removed tfeus 
early, in order to demonstrate that our plan wetild permit 
wheat to succeed the turnips, asid with the hope df iifl^- 
eiicing the Society In 'its favour, ^n that recount* 

• K man and tw6l)oys were bext employed *to c\k off the 
tops, leaving th^root^ undisturbed ; uuithpartiMcUr irfsti^k'* 

T 2 
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tions not to remove the croum, or any part of the neck^ even' 
although the latter should he of consideralle length. This 
caution we considered highly important ; because, in all 
cases where the decay of turnips, carrots, beets, ox mangel^ 
wurtzel, has fallen under our observation, such roots as 
were destitute of crowns have soonest and most frequently 
fallen into decay. Now, the causes of this propensity to 
decay, which such mutilated roots do certainly possess, ap- 
peared to us deserving of investigation ; we have accord- 
ingly bestowed some attention upon the subject, and beg 
leave to offer the result of our inquiries. 

We have imbibed an opinion, that wounds, in any part 
of bulbous roots, in some measure increase their tendency 
to decay ; but their influence is very slow and uncertain, 
compared with such as remove the crown. At the crown, 
the leaves are united to the bulb ; and, somewhat within the 
bark of the latter, future separation will take place, at a 
point in no way influenced by the length of pedicle left 
on cutting off the leaves. These points may be seen dis^ 
,tinctly, in the form of small cavities, on examining a tur- 
nip, whose crown is lengthened into a neck. The leaver 
of the turnip are annual, although the bulb is biennial; the 
first year's crop of leaves are shed during the first summer 
and succeeding winter : in the next spring, if in the field, 
(or immediately, if stacked or housed,) one fresh shoot, or 
more, will be produced in most of the eyes or cavities, 
consisting of many leaves ; precisely in a similar manner to 
the production of buds on trees, after the leaves of the 
^ preceding season. 

The production of this shoot is, we think, a great pre- 
, ventive of decay in the root ; for the latter, being still in 
a living state, requires the function of respiration to be 
performed by its bai*k and leaves : this function, the latter, 
assisted by Aeir youth, will carry on to a considerable ex- 
^ tent. On this account it is that we insist so much on the 
f^eessitff wf preserving the erown; whose agency appears 
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to us essential^ ad it contains tlie rudiments of those budsf 
which we consider so efficacious^ as organs of respi- 
ration. 

To proceed with the description i- — After the leaves had 
been removed, as many turnips were thrown together bA 
would lie upon a circle four yards in diameter : yealms of 
wheat-straw were made, similar to such as are used for 
thatching, but longer, thicker, and formed with less pre- 
cision : four tall stakes were then driven into the earth, 
each a yard from ihe heap, so as to form a square, each side 
of which would measure six yards. 

Two courses of yealms were next placed on the earth, so 
as to enclose the quadrangle indicated by the stakes ; and 
in such a situation, that a line drawn from one stake to the 
tiext would divide them transversely into two eqiial posi- 
tions« Large turnips being selected, for the sake of expe- 
dition, a single row of them was placed along the middle 
of the yealms, in a line with the stakes, which served as 
guides to the proper position of the row: the upper course 
of yealms was next turned up over the turnips ; a boy 
being employed to place a second row of smaller turnips 
immediately within the first, in order to press down and 
confine the ends of the yealms ; turnips having been 
thrown in, by the basket-full, imtil the new work had a 
slight and regular descent towards the original.heap : two 
more courses of yealms were laid on, and treated as the 
first. 

This process was continued, until about two-thirds of 
^e turnips had been disposed of: the outside, or wall, was 
then perpendicular ; and possessed so much firmness, that 
a man could walk round the extreme edge, without dis- 
turbing it in the least ; so that it might have been ralised, in 
that direction, to an indefinite height. 

With the remaining third of the turnips, the top of the 
stack was brought into a pyramidal form, by making each 
succeeding course incline gradually towards the .centre, 
until the top was about four feet wide ; when it was brough|: 
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to a point, with the refuse straw^ aihl surmounted with a 
flat stone. Each under-coaxx^tt of yeahns having been left 
undisturbed, they formed a thatch, as neat and imper- 
Tious as the one usually placed upon bams, &€. Had the 
winter even proved very aevere, the thick and close eei^ 
of straw, which enclosed the turnips, would, we are p^r* 
suaded, have afforded them, abundant security. 

Between the 5th and 10th of February, we purchased 
six barren cows, to consume the turnips : the number was^ 
however, soon reduced to five, by an accidental death : 
these have been fed with die turnips, to the preseiAt day ; 
excepting two, one of which was sold on the 5th instant, 
the other on the 16tib instant: both at^ t^mipA until 
iokL 

On re-perusing, tn March, the Society's conditions^ the 
feeding of shi^p appeared to be an essential obe ; two 
wethers trere, therefore, added to the feeding-9tQQk^ m 
March. 

The stack was opened on February the 6th ; when the 
conteaats were found to be perfectly soujb4 ; and^ although 
the turnipa were as wet as possible when sta^d, the 
earth upon them was dien perfectly dry. Thb, perhaps, 
inay account for their growing so little \ which the pecu- 
liar mildness of the season, aiid the early period of stacking, 
had left us fittle room to expect Thia supposition is <c<^a- 
iitmed, by the drcumstaoce of the lower stratum, being 
considerably grown; having shoots, perhaps six inqbes 
tugh ; whilst the other strata had» in general, merely little 
buds, which have scaroely yet grown into shoots two inchcis 
long. These &cts shew the impropriety of stacking on t)^ 
wet earth, which should be covered with straw, or brush- 
wood. 

The cows improved rapidly on the turnips : they at%, 
when accustomed to them, from two to twp-and:a4ialf 
bushels eacb^ f^r ^y : the roots weii$ ctit in^ coi^vetii^t 
pieces, scraping rach lis btspp^oed to hay^e eiM'th adh^riqg 
to tbenft.^ The sheep iibo iittproved a goodd^ali h^i hw^ 
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put up 30 l4te5 stxid tl^tt too in a very lean condition^ some 
grass wiH be reqiured, to finish them for the butcher. 

From the irregularities of our crop, we could not hope to 
state the a.vei:age to the Society, with the requisite accuracy, 
without m«&9)uring the whole pi:oduce : this waQ foimd to 
amount to, 986 bushels, r^eigluisig 60 lbs. each, and thus a& 
fording |^n> %yes9ge of 138Qlbs^to the 16. perches* Tha 
expense wa^ ^s follows :-^ s. 4* 

Twq xx^e^j on^ dfty ^AQh - - 3 6 

Two boys» ditto* - . - 8^ 

3 2 

The expense of pulling and topping was more than 
repaid, by the value <^ the tops for pigs. 17 cwt. of straw 
were used, but it received no injury, and was employed to 
litter the cows. 

Athough not enjoined by the Society's conditions, we 
have sent the last vempant of our stack, hopii^g it will cor< 
roborate our statement of its soundness. 

John Cowley. 
William Staines. 

certificates. 

ff^haddm Hall, Jpril 21ih, 18S2. 

This certifies^ that I inspected Messrs. Cowley an4 
Staines's stack of turnips, which was constructed according 
to the preceding description ; and saw the turnips as lately 
as the first week in Aprfl, when they were perfectly souni, 
and in every respect fit for supporting sheep and neat catfle^ 

W. Selby Lowndes. 



PTimUw, jiprU Snth, 1^32. 

This is to certify^ that, in November last, I measured 
Messrs.Cowley and Staines's turnips; and found the quantity 
of land to be four acres^ one rood, three perches, elduisive 
of fences. I have ab^ positive knowledge, that the whofe 
crop ^w^ carted^hom^ before the end of that mpndi. 
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¥Fkn$Uw, /JprU S7<*, 18««. ' 

This IS to certify, that, in the first week in February last^ 
I purchased for Messrs, Cowley and Staines, six beasts, 
and, afterw^ds, two sheep ; which, to my knowledge, have 
been fed upon turnips, preserved in a stack built accord- 
ing to the before-written plan ; and that the said beasts 
and sheep (excepting a heifer, which died accidentally > 
have constantly been thriving and going on well^ until the 
present day^ respectively, as they have been sold. 

George Matdon, Butclier. 



LI. — On preventing the IlUeffects arising from Pointing 
Needlesy and other Branches of Dry^Grvnding, By Mu 
J. H. Abraham, of Sheffield.* 

WITH A PLATE. 

Sir, Sh^idy Jug. \3iK IB21, 

Herewith please to receive an apparatus which I have 
constructed to guard the "dry-grinders'* from the fatal 
results of their dangerous occupation. The premature 
death to which they become victims, must excite the 
energies of every mind, not callous to human suffering. 

A description of the safety-apparatus, and testimonials 
in its favour, are herein inclosed. 

. I have now only to solicit, that you will take the ear- 
liest opportunity of submitting the whole to the dispas- 
iktonate and attentive consideration of the Committee of 
the " Society instituted for the Encouragement of Arts, 
Manufactures, and Commerce;" and, in the interim, so- 
licit your acknoii^ledgment of their receipt 

I am, Sir, &c. &c. 

A, AiKiN, Esq. Sec. S^c. J- ". ABRAHAM. 



Sir, Sheffield, Oct. 6ih, 1821. 

r ' 

When I sent you the first model of my newly-invented 
safety-guard, or life-preserver, for dry-grinders and 

* From Vol. Xli. of the Tranaactiens of the Society for the £ncounige- 
ment of Arts,. Manufactures, and Commerce. — The Society voted its m- 
mium of the I^rge Gold Medal to Mr. Abraham^ for this im^rtant dm» 
^oveiy. 
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needle-pointers^ I was not aware that the *^ Society iiw 
stituted for the Encouragement of Arts^ Manufactures^ 
and Commerce/' had offered a prennum to any person 
who could invent an apparatus, which would relieve the 
needle^pointers from the injurious effects which the steel- 
pointings and dust, produced in their employm^it, have 
upon their constitutions. 

My principal object, in sending to you the models, &c.,' 
was, that through the medium of the Society the in- 
vention might be more widely diffused among the indi- 
viduals who suffer so seriously from the effects of dry- 
grinding^ by yomr giving publicity to the discovery, if it 
should be thought sufficiently valuable. The feelings 
of humanity ought always to prevail over those of a mer- 
cenary kind, particularly when we find those who are to 
be benefitted by an invention, and yet not enabled to pur- 
chase expensive apparatus, groaning under a disease not to 
be relieved by the aid of medicine or medical skill. The 
simplicity of the apparatus, and the small expense at which 
every one may procure it, put it within the power of every 
sufferer to obtain relief. The Society may not, perhaps, 
be in possession of the information, that thousands of in-- 
dividtials in this country , besides the needle-pointers, who 
have been regularly employed in dry-grinding, have been 
cut off at the age of from 30 to 40 years I In th^ town of 
Sheffield alone, about 100 persons are employed in dry-i^ 
grinding; and, from the best information I can obtain, 
I find tliat about 1000 more are employed, part of their 
time, in grinding upon dry grindstones. The articles 
ground upon dry stones, are, steel and cast-iron forks, awl- 
blades, fire-irons, the backs of razors, &c. &c. Upwards 
t)f 1500 persons are employed in Sheffield, and the neigh-' 
bourhood, in grinding upon wet and dry grindstones ; and 
I feel confident that the whole may be benefitted, by using 
the safety-guard in different forms. 

The small model of the safety-guard^ which was coated 
with needle-pointings at Metssrs. Cocker's needle-mann-^ 
factory, Hathersage^ Derbyslfire, is a fine specimen of the 
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power of magnetism. The larger model is coated widi 
metallic particles and grit^dust^ which was collected by 
being placed in front of a east-iron £9rk-grinder's stone^ 
for a quarter of an hour only, in the presence of W. 
Tookcy Eaq.9 a Yice-President of the Society. I haye 
improved the guard for the mouth ; aiid have sent you on0 
which was coated at Messrs. Cockev'a needle-^aanufiictory. 
The steely &c. attadied to it was colkcted^ a^ will be seen 
by their testimonial^ in two hours^ when it was fixed to'tiie 
mouth of the pointer^ when he was at his epaploymenl^ 
without the safety-guard over his grindstonew Wken 
the safety*apparatus is properly placed over the grind? 
stone, there is not m(Mre metal collected by the mouth- 
guard in one day, than there would be in a quarter of an 
hour, if the grindstone was without the apparatus. ^ 

When I found that the magnetic safety^guard eolleeted 
nearly the whole of the metallic particles5 and that part 
of the grit-dust, which incrusts them with a tUn iilm^ from 
the temperature produced in grinding ; I was determined 
to try to collect the remainder of the grit-dust, as it rose 
from the grindstone ; and am happy to add, that my suo^- 
cess has exceeded my expectation. By plaicing the iad-r 
ditional apparatus, which is formed of a frame of wood, 
and a piece of coarse sacking or flannel, closely behind 
the safety-rguard, nearly the whole of the n^etal and dust is 
secured, as it rises from the stone. 

Messrs* Cocker's testimonial will, I flatter myself, warr 
rant me in oflbring myself a candidate for the Society's 
Gold Medal. 

The testimonial which is signed by several highly re? 
spectacle Gentlemen, will prove to the Society, that the 
advantages to be derived from the use of the safety or 
life-preserving apjMtratnss, by the needier-pointers, ynUl be ex- 
tended lo thousattds of suffering individuals ; who, after the 
grinder's-asthma begins to afflict th«Ki,-^wbich generidly 
happens to these regularly employed in dry-grinding, when 
they anive at the age^^f .25 off 27 yea^,<rrf]Higer out a mir 
seirable exiatefice, HH ^y arrive at the age of .39 or 35 
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years. Beyond the age of 40 years, very few dry-grinders 
are known to live. 

Your acknowledging the receipt of the models^ &c., 
will confer an additional favour on, Sir, &c. &a 

A. AiMN, Esq. See. S^e. 8fc, J. H. AbRAIUM. 

Sir, 
Having seen your invention of the magnetic safety-guard 
and dust-retainer, or life-preserving apparatus, in operation, 
by grinders upon the dry-stone ; we think it due to you, 
to bear testimony to its surprising efficacy. The almost 
impalpable dust, and particles of metal, which are arrested 
by the arrangement of magnets, and the retainer, is a 
sight at once alarming and gratifying. To witness the 
clearness of the atmosphere, in a grinder's room of that 
description, when they are in use; and its rapid impreg- 
nation with the dust of the taetal and stone, on their re- 
moval ; is enough to produce a thorough conviction of the 
utility of the invention. Indeed, the satisfaction manifested 
by the men who Use them ; and their statement, with how 
much more ease to themselves they can go through their 
work, and that they feel less oppression and annoyance 
in a day's labour with them than in a quarter of an hour 
without ; sufficiently evinces, that the deleterious matter 
has been arrested^ and detained, on its fatal progress to the 
lungs ; where, if it once arrive, a complaint is induced 
which has hitherto baffled the skill of the medical pro- 
fession. We anticipate incalculable benefit from their gene- 
ral adoption ; and can see no reason whatever to doubt that 
they will most materially prevent that desolating disorder. 

John Feather. John Sturdale, Surgeon. 

James Cam. Robert Sorry. 

• * * ■ 

J. Favell, Surgeo-a. T. B. Holy. 

Hall Overend, Surgeon. W* Parker^ 

Thomas Holy. Benjamin Pamms. - . 

Samuel Roberts. . .John !P^yre. . % 

Ail'. J. H. Abbaram. ^ .r v-, i . 
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Sir, Haihtrsage, Sept. ^iU. i&2\. ., 

With this you will receive your semi-circular frame of 
magnets; which has been placed in operation over a needle- 
pointer's stone^ for the space of half an hour, whilst the 
pointer was pointing No. 14 wire; and which collected 
considerably more of the steel and dust in that time, but 
which, we found, took fire, and burnt off, when a quantity 
was collected ; — to prevent which, it will require frequent 
wiping or brushing off. 

The pointer who has most frequently tried your mag- 
nets, states, that, with the use of them, and the damp bag 
which he has suspended over the stone, he has not more 
dust, &c floating about him in a whole day, than he used 
to have in a quarter of an hour ; and which, he is confident, 
will be of considerable benefit to him. We therefore re- 
quest you will lose no time in completing our order of the 
semi-circular frames of magnets, as being best adapted for 
the use of the pointers, that we may put ail our pointers in 
possession of them ; for, we are convinced, they will be 
found highly •beneficial in preserving their health. 

The mouth-pieces (which we have herewith returned) 
were placed on the upper and nether lips of the pointer, 
for the space of two hours, when the semi-circular frame of 
magnets was not in operation, but whilst the bag was sus- 
pended over the stone* 

We are. Sir, &c. &c. 

Mr. J.H.Abraham. Cocker & SoNS. 



January SOihy 1832. 

We, the undersigned Needle-manufacturers at Red- 
ditch, in the county of Worcester, do hereby certify, that 
we have examined and made trial of Mr. J. H. Abraham's 
apparatus, constructed for the purpose of preventing the 
ill-effects of dry-grinding generally; and are of opinion, 
that the siuid apparatus, with the exception of passing off 
the ^tone-dust, is effectual, and may be successfully applied 
for ihe use of needle-pointers ; whose lives are sacrificed at 
an farly period, from twtnty-fivc to forty years df age, in 
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consequence of inhaling the small particles of steet-dust, 
^ound from the points of the needles. 

W. Bartleet & Sons. 
Richard Hemming & Son. 
Thomas Williams. 
W. Boulton & SoN.^ 
W. Field.^ 
The mark of W. Dunn, Needle Pointer, + 
The mark of W. Adams, Needle Pointer. 4 



A nearly similar Certificate, dated February 26th, 1822, 
likewise accompanied this communication ; signed by the 
following persons, in addition to the above. 

Henry Milward. Benj. Holyoake. 

A. Chambers. , John English. 

Needle Pointers : 

W. Hunt. D. Tandy his mark. + 

S. Lock. John Johnson his mark. + 

Jos. Thomas his mark. + T. Chestleton his mark. + 
E. Perkis, his mark. + C. Terry his mafk. + 

W. Clarkson his mark. + Jhon Johnson his mark. + 

.G. Terry, his mark. + 



We, the Undersigned, having witnessed the life-pre- 
serving apparatus of Mr. Abraham in operation, beg leave 
to add our testimony of the beneficial effects of the same^ 
toward the needle-pointers. 

Rev. J. Clayton, A. B. 

Hugh Taylor, Surgeon. 

John Turner, Hagley Parsonage^ 

F. H. G. Barrs, Hade?i Hill. 

A. H. Barrs. 

R. Bartleet. 

C. Bartleet. 

C. Swann. 

W. Chambers. 
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Sir, Beifwrd Bm, 4yrU 18/A» 16^04 

I much regret that I am prevented by indispontioBii 
from attending die Committee of Mechanics this evening, 
to add my testimony to the efficacy of Mr. Abraham's in- 
vention for obviating the deleterious effects of pointing 
needles, and of dry and wet-grinding in general. 

An accidental visit to Sheffield, during the last autumn, 
enabled me to witness the process, as to forks and cutlery, 
on an extensive scale. 

T saw rooms, with nearly twenty persons at w(Mrk in each ; 
Hind the contrast, between the effect on them and tiie* at- 
mosphere, while wearing and using the magnetic guards, 
and without them, was too obvious to escape notice frotn 
the most casual observer. In one room, the guards, as 
incrusted with particles of steel and iron, after being in 
use one quarter of an hour, were, in my presence, placed 
and secured in a box, which I have since inspected at the 
Society's house ; and which will, no doubt, have been sub- 
mitted to the Committee. Owing, however, to the packing, 
and to the motion of the carriage, many of the finer par- 
ticles have been dislodged ; by which means, the singu- 
larity of the appearance of the guards, when fulljr bearded 
with the particles, has been much diminished. 

The workmen employed, appeared thoroughly -im- 
pressed with the beneficial effects of the contrivance, and 
adopted it with alacrity and gratitude : and I have no hesi- 
tation in stating my opinion, that, whether considered as 
a novel and ingenious application of the mysterious power 
of the magnet, — or, with reference to the more important 
object, of alleviating one of the evils incident to some of 
our manufacturing processes, and thus rendering .them 
consistent with the paramount claims of humanity, — this 
invention ranks as high as any that has ever been submitted 
to the Society : and I am confident that the Committee will 
duly appreciate the merit of the inventor. 

It may be necessary here to remark, that I have had 
no opportunity of witnessing the effect of the guards in 
question, in the pointing of needles,— which, I believe, is 
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tiie inuhediate subject of our proposed premium : my tes- 
tianpfiy applies to IJie grinding of cutlery^ both wet and 
dry ; a process, as I am informed^ scarcely less prejudicial 
to the workmen: and, therefore, this additional application 
of the protection may, probably, be considered as en- 
titling Mr. Abraham to some &rther token of die Sodbty'^ 
approbation of efforts, so meritoriously and successfully 
made, in promoting its views of practical utility. 

As far as I was informed, Mr. Abraham has no ulterioi- 
view of profit from his invention; but, on the contrary, 
has most benevolently aided many poor workmen, in pro^ 
curing the guards at the cheapest rate. He is master of 
a considerable school at Sheffield ; and is otherwise zear 
lously . attached to physics, as a science, and to many 
branches of experimental philosophy. 

In the promotion of this particular invention, he has de- 
voted much time; and eitpended some money in travelling, 
as he was able to find -leisure durinrg his few and short va* 
ciations, to the sevei'aA manufacturing distt^icts in the neigh^ 
bburhoods of Shield atfd Btrmingbam. 

I am. Sir, &c. &c. 
A. AiKiw , Egg. Sec. ^c. Sfc, WlXLIAM ToOKE* 



< I* 



Reference to the Engraving of Mr. J, H. Arraham's 
Apparatus^ for presenting the pryvdicial -effects qf Dry'* 
Grinding. Plate VIH. 

Figs. 1 and 3 are a section and a back elevation of a 
needle-grinder's wheel ; in which, a points out the Wheel, 
or stone; 66, the trams ^ on which it is mounted ; cc, cross* 
rails, framed between lihe trams; d, the grinder's seat, sup- 
por|:ed on a bfracket ; e, an iron guard, which protects the 
grinder, in the event of the stone breaking ; and^ the 
needles, in the act of being ground. 

It is proposed to protect the workman from the iron dsid 
grit-dust which he produces iand inhales, by suspending, 
from the ceiling of the grinding-room, a sheet of canvas 
(painted or not), which shall extend from wall to wall, im* 
mediately over the axis of the. stone. This canvas k ita 
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reach to the floor; and is to have two Tertieal cuts in it^ 
from the bottom upwards, at each wheel ; and the slip of 
canvas, thus partially disengaged, is to be tuined upwards, 
and made to fasten at various heights, either by hooks or 
buttons, to accommodate the various diameters of the 
wheels which may bfe employed. — g g g' g' represent ithe 
canvas; the line at g' g pointing out a division in it, by 
which the workman gets through to his work : this opening 
is afterwards secured by' buttons or hooks.— A is the Aip, 
cut out to admit the stone; turned up, and buttoned at h'; 
leaving an opening about I4- inch high over the stone; 
ihrough which, the iron and grit-dust is violently impelled, 
by the centrifugal force ; as' shewn at i, in fig. 1. The 
stream of dust generally maintains a state of brilliant ig-* 
nition, and moves, in the direction of the tangent, with ex- 
treme velocity, for at least twelve inches from the points of 
the needles ; there is, therefore, no difficulty in conveying 
by far the larger portion of it into that part of the building 
separated from the workmen by the canvas ; and the cur* 
rent produced by the revolution of the stone will effec** 
tually prevent its return. A few, however, of the lighter 
particles rise almost perpendicularly from the points of 
the needles; and these it is proposed to arrest by one or 
ftioi^rowis of octagonal magnets, suspended nearly over the 
points of the needles, as at k k &c. ; they may be fixed in 
a bar /, resting and capable of moving up and down, on 
two uprights, m m, supported either on the trams ^ b^ or se- 
cured to the iron-guard e. The canvas, besides the aper- 
tures already described, will require some cutting and 
adapting, to fit, as nearly as possible, the irregularities of 
the trams, &c. ; but all this will be quite obvious, and must 
depend on the particular construction of the mill to which 
it is applied. A wooden partition might be used with 
perfect success, instead of the canvas, but for the cir- 
cumstance, that the trams and stones are moved forward, 
as the bands which impel them are shortened, by rejoining, 
after having broken ; and the pliability of the canvas 
nereen renders it^ peculiarly fitted for adapting* itself t#. 
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M;liis change 6f - place* A slight attention to the moi6. of 
imiting thi^' i)ands would make a wooden partition per- 
^fectly apl^lUJable. 

* The apftkratus shewn in the engraving, has been par* 
'tially usea at Redditch, and, as the testimonials shew, has 
beenprdved to be effectual. The principal difficulties 
'which expose its general and successftil adoption arise 
from the nature of the buildings in which the work is perV 
'formed/ and from the habits of the men employed in then^. 
In a building about twenty feet long, not so many highy 
'and nTne or ten feet wide/ from six to nine men work: they 
-are j^aced on three stages, or shelves, about six or seven 
^feetf wide, occu^iyin^ one end of the building : the other 
-end contains the machfnery which drives the stones. The 
sen sit close to the end w^ ; ^nd are, essentially, all in one 
'r6om; or, rather, worse than they would be in one room, 
•#here all worked on the same floor; for the stages are 
Scarcely far enough apart to allow a man to stand upright^ 
and the dust falls through the joints, from the one to the 
'other. These grihding-houses are sometimes built m 
pairs; and, 'in consequence of this, a strong siderwind^ 
which would be otherwise useful, merely blows the dust 
from the windward to the leeward side of the house t 
added to all this, the use of water, as a power acting on 
'overshot-wheelsy occasions the mills to be erect^ in situ- 
ations where they are shut up, on three sides, by banks 
nearly as hi^ as their roofs. The result of the whole is^ 
i^at the immense quantity of iron and grit dust produced, 
rolls about the rooms, till the atmosphere has become sO 
ftilly impregnated, that the men are scarcely visible, on en- 
tering at the door : it then begins to be deposited on the 
Sooral and. timbers; from which it is again disturbed by the 
motioh of the tnachinery. On each side of the building, in 
k line with the axles of the wheels, are windows^ which it 
is iibpbi^ible'td'cldse in the severest weather; and it'^fre- 
quentijr happens " t^at^ the Water in which the needles are 
Hi;^ptbd Vill freest oi<HSie temds of the workman. It Wfll 
itoIm m. p 
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be Yequisilej jtberefore, for the full suceeu of Mr* AbrahiUQ^ 
contrivance^ that a greater space be left between tbe «Ofr]i^ 
ineQ and the wall behind; otherwise, the canvas, rCcm^nsp 
them in a space so maXl, that, in si^nuner^ it attains a tem- 
perature ahnost suffocating. It witt also be advantageoBi 
that the window be divided into two portions, the divisioit 
corresponding with the canvas partition^. The jmrt ne^t 
the workman should have a glazed casement^ to be fihi^t 
when the weather req[uired it; while the other part vu^^ 
be permanently open. 

Although it is true that some of the pointing-niDs aif 
not subjected to all the defects of construction and 
situation which have been enumerated, they are, without 
an^ exception/ confined in space, and ill vehtilatea. It wiu. 
be evident, therefore, that the complete reformation of the 
mischief niust depend upon measures to be taken by the 
master needle-makers : the benevolent and persevering 
exertions of Mr. Abraham must be seconded by them, to 
have any sensible effect. If the early production of a lin- 
gering disease — and its consequence, a premature death— 
among a whole class of men, be evils worth remedying^ 
there' is no ease which calls so loudly for interference 
as that of the needle-grinders. Nor is the sacrifice of 
health and life th^ only, nor perhaps the greatest, eviL 
The workmen are necessarily allured to their pernicioua 
emj^yment by high wages, which as necessarily produce 
their universal Accompaniment, idle and dissolute habits* 
The excessive earnings of the needle-pointers atRedditdh 
maintain a succession of them, who taint the whole neigh- 
bouxhood with profligacy ; who, with the n^ost perfect coil* 
fciousness, devote themselves to an early death, for the 
sake. of ahfe of idleness and debauchery; and whQ ac* 
Quite such a caUous indifference to the fate which they 
know awaits thehi,. that their apprehensions are said^to 

have been excited, lest Mr. Abraham's inventjcos shoolcl 

- • • • , • . . . • .'■'.■ 

be successful enough to affect their wages. 
Tbi ciue or the dnf'grinders el Sheffield and ethor 



^^kiii^i tibugh not sd appalling as that of Ih^ fieedle^ 
jgi^itid^Mi 18 suffioi^ntly bad. I'faey work in rooms which 
kre, generally speaking, much better ventilated ; and undet, 
(ircuAstances which admit of a very simple m<>de of f^tfe* 
venting the dust in the air. Fig. 9, represents a section of 
a Sheffield grinder's wheel; of which fig. 4 is a cross- 
section^ and fig. S a bird Wye view. In all the^e'iigures^ 
«k Id the wheelj, or stone, Which runs in a cast-irbn trough, 
^i; tlie grinder sits on the block c, (which lies on the edge^ 
of th6 trough,) and holds the article to be ground aC d ; ib6 
Dtrfeam of iron and grit dust taking the direction d e. To 
retain this dii^t, a piece of canvas, ff, formed so as to em* 
bnic6 rather more tiban a quadrant of the stone, is siis* 
{^nded from the board g, which lies loosely on the trough t 
the board is notched fotihd the intone; smd over th^ 
oj^hing, three caiieS or hade-twigs, h h h, are bent, fonmn^ 
M arch, to support a canvas^iood. The board g it. 
easily Bfted from its place, foi^ the purpose of wetting thd 
canvas (which must be kept damp); and is as easily r^^ 
turned, when that is done. In this manner, the whole 
of the dust is artested by some part of the canvas ; and, 
being retained tjbere by the moi$ture9 requires only tb bib 
occasionally shaken out Fpr further security, an av^ 
rangement of magnets. (fig. 6) may be fixed in a sem> 
Circiilar frame i and this frame may be placed . at the 
opening into tKe^canvas-hood, or in any otlier place which 
the peculiar circumstances of the case might dictate fo the. 
workman. In addition to the radial magnets, other inter- 
mediate ones may be fixed on .the face of the semicircle, 
as shewn op the side view, fig. 7. . Ii) all these casesi pC;^ 
tagonal^gnets are recommended in place of square ones. ; 
beqausQ the. ps^TtJckl} of. iron se^m to obey t|ie magnetic in- 
fluence, with mjore. force at the, angles of th,e bar, than ^% 
its ^urfacesr . l^be ma^qts should be forged of blistexttc^ 
steel, in bars, about a quarter of an inch square; the at- 
twictivje bo^er ,!!\ot.ap^ above '^.tentn pr 

an eighth of aa inch witkin the surface. ' Th#f shovild b«i 

u2 
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hardened, and tempered^ to a straw colour;* and' b^ aftcf)r« 
Wards ground and polished: The magnielic infla^ncenfay 
be communicated to twelve 0!r more of them, at once, }i^ 
laying them end to end in a groove, and passing a very 
powerful compound magnet aloiig them. , r 

. For the protection of the workman against. the sma}! 
quantity of dust, which, in spite of every. precautipn^ will 
float about the rooms, and especially during the operati<Hl 
o( racing the stone (or turning it true to shape, on its stirr 
face), when the ordinary apparatus will not apply; 'ilb* 
Abraham has constructed a mouth-piece (see fig. 8), made 
circular, to fit the lips : on this are fixed two or three thick* 
nesses of crape or muslin ; and it is studded with sixteen 
magnets, which will arrest a considerable portion of the 
deleterious matter, before it can reach the crape. To die 
upper part of the wooden frame is attached a bent wire, 
\o which crape is fixed, for the purpose of protecting the 
nostrils. The whole .is fastened by two strings, passing 
round the head, and tying behind. It has also been fouiid^ 
that a semicircular frame, similar to figs. 6 and 7, but 
without feet, and having the magnets only on the face 
of it, may be worn rouM the neck, with considerable 
advantage. ^_^ 

LII. — On Self-acting Hydraulic Apparatus^ for regulating 
the Supply of Water to Mills, ^c. By Mr. Robert 
Thom, of Rothesay Mills, near Glasgow % 

WITH A PLATE. 
Sir, Rothesay Colian-Mlls, Nov* 32, I SSI. 

T!^B advantages derived from the adoption of these inven- 
tions, here, are many. We are relieved from all anxietyj; 
and care, respecting the waste of water, and. the damage 
done to banks and other grounds, by its overflow ;— -the 
exact quantity of water, required by the works, is always 

, ^ From Vol. XL< of the Transactions of the Soc^ty for the Eboou- 
lagement of Arts, Manufactures, and Commerce.-— The Society voted the 
lucge iilyer medal to Mr. Tfaoi^ ...... ■* 
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sent down/ 'and no'more ;-^two steam^ngines, of thirty' 
horse power, .have been superseded ; and the yearly saving) 
thereby, is above six hundred pounds sterling* ^ 

I am, Sir, &c. &<i. &c- 

A. AiMK, Esq. Sec. ROBERT ThoM. 



DESCRIPTION OF THE LEVER SLUICE. , ^ 

This sluice, when placed on a reservoir that supplies anjT 
(canal, mill, or other work, with water (where the aqueduct, 
between the reservoir and such work, is on a level), wiU 
always open of its own accord, and let down the quantity of 
ivater wanted by such work, and no more ; that is, when 
water is:wanted, it will open; and when not wanted, it will 
shut ; so that, it not only supersedes the water-man^ but 
savQs a great deal of water. » 

In Plate IX. AB, fig. 1, is a tunnel, through which the 
watw passes from the dani, to CD, the aqueduct, that car-*, 
ries the water to the mills. E, a float, that rises aiid faUs ^ 
with, the water in the aqueduct. F, an aperture in «the 
mouth of the tunneL G,. th^ self-acting sluice, that openut 
and shuts the aperture, F. H I, a lever, which turns upon 
the fulcrum, K;. and is connected, at one end, with the 
sluice, G; and, at the other, with the float, E. 

The sluice, G, is here represented as open ; or, as when 
the mills are going r but, when the sluice is shut tliat letfl[ 
the water on the mill-wheel, the water in the aqueduct rises, 
and, with it, the float, E, which raises the end I, and lowers 
the end H, of the lever HI, and shuts the sluice G. When 
the water is again let upon the wheels, the surface of tbef 
water in the aqueduct falls ; and with it the float, which opena 
the sluice G, ai^ before. 

Upon, the lever H I, there is another small lever, L My 
which turns upon the fulcrum M, and' has^ the weight, N; 
suspcoided to the other end, L. In the ordinary working 
of theapparatus, this lever is quite, stationary, ^d produci|S9 
no effect w^tever ; bul^ duxinig ;flpodjsl, the aquecbiet, ii 
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swelled b; ^treamsi that run iqto it hetw^m th^ res^rwm 
OfKt the mils ; ind^ wben this happoas when die mflbaMi 
not at work). the water, by pressing up ehe end of tfao letretf 
when the other cannot get dpwn, would strain or break die 
appitratus, But^ in such cases, the extra pressure ?aiaes 
the small lever, which takes all strain from the other parts; 
that is, the weight, M, requires more force to lift it, than is 
required to sliut the sluice ; and therefore wiH not move, 
till that takes place : but^ when the extra strain n conti- 
itued, after die sluic^ is shut, the lever andAreight then riM; 
with die float. 

' The dimensions of the float are, nineteen feet square, by 
s^en iiicheli deep i the lever b twenty-seven feet 'tt^i 
tleiiig twice the' length betweerf the fulcrum iuid the fl^w 
Thoe sluice is three feet three inches long, and &fiien inched 
deep ; but it requires to be raised only seven incheils/(WllM 
die water in flront is three feet high,) to pass as mvSA water 
as giihjs a jiower of forty horses to a water-wheel^- die fill 
*^there being twtoty feet ... >- r ' -. 

To determine the proper dimensions of the #oat, mi me 
relative lengths of the ends of the lever, it was^necessi)^ 
tty ascei^tain how far the sliiice required to' be raised,^ 
pass the quantity of water wanted ; and also, how" far flus 
water in the aqueduct miglitbe raised, above die height ie« 
quired to supply the works ; the first was found 't6 be seten 
inches, and the last only four inches. The end of the levi^, 
connected with the float, was made, therefore, only half the 
length* of the end connected with the sluice : and ttfe fidsi 
Was made of such dimensions, that/ when isunk hat^an'TiicIt 
in the water^ the weight of wafer thereby displaced was 
equal to twice the Wf^ight required to shut the slinii^y'mtlf 
an equal lever. When, therefore, the water'in the ahtie^ 
duct rises, upon the float, half an inch higher than it slAka 
by its own weight, the sluice begins to move; and, by Ae 
time the watei: rises over three and a hatf Inches, the sluice 
is, of course, seven inches down, or shut. This apparatiis 
luis Jiaw Imn, work&g» #t Botkesay, ff^0 years. 



4iie Mgkt v«. choose ito aaaign to it: fpi; whenev^ it ri^ 
:l9 t}itt |i€$igtitftb0 sluice i>peiis, and pa^se^tfae e;Ktrai7^t^; 
ci^ whf^iiev^i; thitti extrii water 13 passed^ it 8hut# ag^.; 
)K> thatj wh])4li,it saves the banks, i^t 9il tio^esy. from diuQuigc 
cty per4owis» it rt«veif wastes any wnte? wje wjili t6 retain. 
In %, jSi. A3 is a part oCtoijr canal, rivier» str^m, ^^ .^V 
:]§ctiQn of w^tfir*. CD, highrn^ater. xxmk ; . or Jfehe gresiteat 
b^jightls^ whwh the water is allowed to rise. EF, a aluici», 
or folding-dam, which turns oa pivots at!F> ,G> ahoUow 
^ylinder^ having a.giiiall^j[>erture in its bottom, from which 
4[iroce^4s the pipe flL . K, another cylinder, jnade wftt^i^ 
ptpof ;^ whkh moves up and.down within the cyHndjejr^x. 
Ji^^ palle7« over which pass^ a chain, attached to the 
duice, and to the cylinder K. . ,., 

: When the watdr In the canal of river; rises to. the line 
<;p, It pasfCNi into Ae cyUnder Q, at tl^ snkall h^es M, dly 
:^Vi4 d^s IfNfMm thp ifeight of the inner cylin^^r :K, so i^uch, 
that^he pressure of the water in the front of tbe sluic««.l^J[«', 
throws it open. When the water subsides, and no longer 
runs in at the sfnali holes in the cylinder O, that cylinder is 
lemptied by the small pipe HI, at its bottom, wliich is always 
open; and, >then, the weight of the cylinder, K, shuts the 
sluice, as Ibefore. - 

: An apparatui; of this kind was first erected at Rothesay 
in 1817. ; The dimoMions of one of these ave as follow^ 
.The inner cylinder, K, is two feet in diametet^ and two f^et 
deep ; the weight pf it, 5001bs, The outer cylinder, G, > 
•five feet ten inches deep, and two feet one inch iii diameter, 
inside^ The ,slu|ce, EF, is four feet long, and two feet 
deep ; but the cylinder is powerful enough to work a 
41uice six inches deeper. 

. . This sluice may be made with pivots, to turn at the top, 
bottom, or middle : it may also be placed at the surface or 
bottom of th^ w^ter ^ or i^uany fntermc^diatQ spaKej^orr^ixt 
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below, as suits the particular case : the cylinders may abcK 
be-placed as shewnat fig. 3, withoutside of tli&iiesemMEi 
Aat b| on the oatside^ or behind the dam or €ftnf)ankn!fefl9| 
by having a pipe, NN, to communicate between the uppeSr 
part of the canal, or reserroir, and the cylinder. - li^ tkja 
case, the chain passes over two pulleys ; and is attach^^tt) 
an arm, projecting from the back of die sluice. 

By adopting this principle, a self-acting datn mtiy be 
raised, in any river or stream, up to high-water' mark ;- by 
which means a considerable reservoir will be obtained; 
whilst, during floods, the dam will fold down, and no iixm 
ground be overflowed. -> 

In lawns, or pleasure-grounds, through which streamti 
or rivulets flow, diese sluices might be applied with ad^rann 
tage : for, by placing one on the bank of each f^oi^d^ tb^ 
water within would always be kept at the same- heighil^ 
whether the weather was wet or dry ; and, tkerefere^, 
flowers and shrubs might be planted close to Ate'- water's 
l^ge, or in it, as best suited their respective hafcito^^an^ 
their position, in regard to the water, would alWirjrii^be 
the same. ^ •*: ■^' - -• V 

THE DOUBLE- VALVE SLUICE. . 

This sluice answers the same end as the lever shuoe ; but 
is more applicable, m cases where the reservoir is deep, and 
the embankment consequently large. It also answers the 
purpose of the waster-sluice ; as it opens, and passes .die 
extra water,, whenever it rises in the reservoir, die lea^ 
above the height assigned; and, of course,^ supersedes a 
lye-waste. - . . . .^ 

In making hydraulic experiments also, this sluice wiUbe 
found of considerable importance; as, by keeping the da- 
tem^ from which we draw the water for the experi^nents^ 
always exactly at the same height, it will not save intri- 
cate calculations,* but make the result, cm the whole, inore 
correct. -' 

? In^g. 4, A, is part of the funnel, through whidb the 
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wftter flovtra-from^the reseriFoir, toBCi -llie*aqtieducl} thi^ 
.conveys the vater ta the ja^* : DE, a .sluice, that -tuiavi 
upon: pivots at D. FQ> a hollow cylkider. H, another 
cyliodBTf made . water-proo^ of: rather less specific gravily 
than water; and which mmeB fieedly up^ and down ip th^ 
cylinder FG. A chaini one end of which is. fixed, to ^m 
arm attached to the sluice DE, and the other to the cylifi^ 
der H, passes oyer the pulleya I and K. L, a cistern, air 
wayi^fuU of. water, being supplied by.a spring. GM,,* 
pipe^ that communicates between the cistern L, and tfl^ 
cylinder FG. NO, the required level of the water, in the 
aqueduct BC. P, a float, which rises and falls with the 
water in the aqueduct BC. Attached to this float is:a 
spindle, carrying two valves ; which> by. the descent of the 
float, close the aperture in the lower end of the pipe M, and 
open the communication between M. and the cistern L; 
When the float P (and, consequently, theattached valves) 
ri9es^ indicating a sufficiency of water in the aqueduct BCj 
the water escapes firom the cylinder FG; because, the lowers 
aperture in the pipe M is opened, and the upper one^ 
which communicates immediately with the cistern I^ la 
closed ; as shewn^ on a larger scale, at fig. 5. 

The sluice DE, in fig. 4, is represented as shut ; the cy** 
Under FG empty ; the cyUnder H, at the bottom of the 
cylinder FG ; and the water in the aqueduct, as being at its 
greatest height. Suppose, now, water were to be drawA 
from the aquedmct for any purpose; the float, P, will fall 
.with the water ; and with it, the valves. The water now 
flpwing into the cylinder FG, from the cistern L^ wiU be 
retained ; the cylinder, H, will be deprived of its weight ; 
and, consequently, of its action on the sluice DE, which 
will then yield to the pressure of the water in the reser- 
voir, and |)ass the requisite quantity ; till the float, P^ 
^ing to its fi>rmer level, opens the lower valve, and shuts 
off the communication between L and M : the cylinder 
FG then empties itself,> and the wei^t H closes the 
sluice* J 

In order to make this sluice operate alto as a waster- 
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m\uSc»,'U tiAe-if -ttaie to o onrnHmio lft - b et we e n ibe wmif^ 
T(Ar-aadl the-^eylinder FG: dik tube, which nust iieoe#- 
M8% iapply water to die ejrMnder FG^ fiuiter (hsBi.it cA 
e#eape by Ae valfe hi die lower end of the pipe M/ enielrk 
^Ae iMerreir «t the height to which we wish to Bmii die 
4lke of the wttter ; and, whenever it rises so as to flow iniii^ 
^u&tube, Ae cylinder FO is filled, and the simee BE 
-opensy Old passes the extra water, so long aa iiae-mapifif 
^ecmlinuesr ihrotigh the tube^ to die*cyhiider FO:' iriUii 
tbal^MAses, by die Aabsiding of the water in die te a eMU 
to its usual height, the shuee DE shuts as-befere. " '^ 

•The t3&9 of motion of tins sluice, uutead ofbeiii|(^*{ilieed 
at the top, may be ph^ced a little^abote its centre of^pnsi- 
sure^ as shewn in fig. 6. In this case, die wboleof the<]^ 
twdons, before described, will be reversed ; die weight'of 
the cylinder H will tend to open die slmce ; and die pfei^ 
(iureof die water in the reservoir, to shut It r die rise of 
(hivfioat P, instead of opening, the lower ilpertnre of die 
pipeM, will close it;' uid opeii die cbmnuiAfeaileii wUli 
the cist^m'L'; as shewn in fig. 7 : the coh^equehoe will fe^ 
tlial^the cylinder H will be deprived of its weight ; and Afs 
slaice will be dolned, -by the pressure of the water in the 
reservoir. , . . 

. In thid case,' the Axis of motion is placed just so far 
above :itii centre of pressure^ as to aHow the eictrtf pressuM 
below^to overcome the friction, and. shut the sluice^ when 
the cylinder H is floated. This cylinder need only be heavy 
enough to overcome twice the friction, in order to opienliie 
sliiioe, when the water is drawn from the cylinder FG: 
I faa^ found the frictionr in this ease, to-be less than one* 
fiftieth of the weight of the^ column of water pressing upon 
die sluice; but, to guard against contingenciesKthemlKsliine 
|s made powerful enough to act, although the fidction wese 
to become one-tenth; which, from die nature of things, is 
more th^n it can ever be. An apparatus on this oonstruo- 
tjkm was erected at Rddkhesay in 1819, and has been in 
<ibi^taht use ever'since. 

\T^i^ eQniinuid.^ 



^ XniM*! Pretfentin^ ike Rqt/^f^'ijfjtieli^^ 

To eiia)ile you to comply vnfii tbefeqye^t^ «f ydwr C«r* 
]9esppQ4eat, I beg leave to suggest^ tlmt; qoivo^f • mtbttectt 
ia^lie certain destruction ot^vety kui^ of iiMct* J& th<)|ii» 
lore, our paper-tnatL^rs would mi^ it ifritb ^en pidp>i<rf' 
vlu(^ the paper is composed/ and our booKbindM* vitk 
the paste and glu^ which are used in hit|di||g<4i^ l^ooll4 
ihe future Works of our Modern ^oi^Apri jfiould' h^^-AM 
chance of becoming immortal. :.:*../ 

. As &r those, of the u^iu^ents who havf j^mMrf'uompir* 
tolity, if a small qus^it^ty <^ corrpsiye sublUuate (^vfoltubtor 
•jpoonsful), dissolved in one quart of proof-a|^|j^ :ir9l$9 
applied, by meai^s.of a camert-hair p^nc9| to t^e 5^ $Qyni4 
wa/s and uMnes/* fjtirther jnjury would be preveul^ . . . 
AU wMiged insects hare an atersipu to the:pdpui?.of 
tnrpfsntiiiei. U, 4;hereforei sponges^ 4}ippe4 in tjbeessoiiae 
p^ turpentine, were suspended . behind the bookseller's 
libiiaries, they would, in all probability, be secure from idl 
depredation. 

!.{ For the very useful a^d pleasant information your Kumr 
t>ers contain) accept the sincere thanks of, 

Sir, Your, obedient servant^ 
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t4V,-7-0n th^^ffeci^proiljMcedlnf^^ tifm Fig^TrWii 
, tvith phservattQns on their Cultivation mi PrepagfLti/etlik 
: In u^ Lefifir to the,, Secrefqry, Bff $ir C»AjBiX'WMuM 

DSA&SCB, 

In a liCtter Which I^^irote to you laist yekr, about Rg-treesi 
I reported the efflk^ts produced ononeby Arngtng/^wliicfi^ 
if I recollect right, were described to be as follow : That 

". •;; ..it. v '. • - ' •••- ■ ' - - '. - r 

♦ From Vol. T. Part 1. of the Transaetloup of , the LondcM HMkrt- 
turslSodcty, 182^ 



C76 MoNCK an^Ringkig Fig-trees, 

the ^tem of the tree below the ving ceased to 6Wi^ ; Init 
above it, increased certainly as fast, — apparently feister, 
than before; that the branches which subsequently sproute;^ 
forth were shorter-jointed ; that the trees put forth figs,' in 
spring and at midsummer^ in such abundance, as to bear 
eight or ten, on some branches of as many inches in lengthy 
imd^ that though the figs grew fast, and appeared large 
ttoid healthy, the tree (which was one of those which I have 
before described as dropping their fruits before they were 
iteture) shed them all, as it had been used to do before it 
was ringed, and ripened none. > 

* I had hoped two things from the ringing ; first, a more 
abundant production of firuit ; secondly, the sustenance oi 
the fruit to ripeness. My first expectation was realized; 
the tree put forth its figs of each crop in much greater 
numbers than before, so that it was not uncommon to see 
two figs at one joint My second expectation was in vain ; 
all the figs were shed, without having become eatable firuit. 
I opened the greater part of them, and found them fiill of 
the withered anthers and stamens, of anther^bearing florets 
growing next to the eye of the fruit, and of stigma-bearing, 
flot'ots in their lower part : these last were small, eind ap- 
peared as if they had ceased to advance at an early period* 
I conjectured that the ringing had caused my tree to put 
fovth figs much more abundantly; but not to change its 
habit, of producing figs whose stameniferous florets only 
should be perfect, and their stigma-bearing florets abortive. 
Shortly after this, I read your Paper on Ringing Fruit-trees; 
prmted in the Society's Transactions* ; where you observe^ 
^* In iione of the experiments, the termination of which I 
have yet become acquainted with, has success attended 
the operation of ringing the Fig-tree :" and you add, " ThaV 
though the consequence has been an abundance of figs put 
forth, yet the crop has fallen ofi* without ripening.", Thiai 
account madfs me distrust my conjecture. The experience 
6f another year has cleared up the matter : I can now 

• Vol. IV. p. 127. . 



and <m their* Ctdtivaii^ and Propi^aiion. ifn 

;viMtUfe tb te{]r(M*t^ th^ ringidg ^ay be pralbtisl^ Up5n th^ 
j^Hhreewkh as much safety, and more effect in tihe'increaae 
^f nmnber and isize of its fruity than upon the pear-treei 
My tree^ of the White Marseilles fig, which stands in .» 
border within a small conservatory, and is tra^ined against 
itbetutck-wall^ grew for several years luxuriscntly, and pro- 
duced few and small, though perfect fruit. Some of its 
'^branched were ringed last year. This summer, it brought 
^ome spring figs to maturity, but they were few. I b^ 
lieve the crop had mostly been protruded in the autumn; 
And had fallen off in the winter. After midsummer, it 
put forth a most abundant crop of summer figs, on th0 
spring branches of the ringed limbs ; six, seven, and 
jeight figs on most of these branches : indeed, all the 
branches, which had been sprouted forth this spring op 
the ringed limbs, produced a fig from almost every joint, 
Itnd from some joints two ; so that, when they came to 
swell and ripen, many touched each other. They begaiji 
to appear about the end of June, and to be ripe about the 
^beginning of October. They were double the ordinary 
size, and of good quality : the tear appeared at the eye 
.when they were ripe, and even dropped from some. When 
they were about a quarter grown, I split one down with my 
knife, from the eye to near the stalk ; and into the cleft I 
'stuck a small bunch of anthers, cut out of a fig from an 
anther-bearing fig-tree, which was growing against the 
garden-wall, and had at that time its anthers within the 
figs mature. This split fig appeared to suffer no damage 
from such treatment ; but continued to increase in size ; and 
became ripe on the 23d of August^ about six weeks befbre 
all the other summer figs on the tree ; though there wet^ 
jseveral on the same branch, both above and below it. One 
thing was observable, and, I think, was a consequence dT 
the <fig having been split : when it had made its last sweD, 
and the germs had become pulpy, they speedily became 
ihpuldy, and the mouldiness spread to the outward coat of 
tVe fig, , so that it could not W permitted to hapg cu) tbj^ 



1180 On the ttmporiance qfCorreci Guage^/or 

iKimbers in giiages (which profess to be siniila3r)^fi;en 4ifikr 
terj materially ; and an artist who niay order' wire ftSm 
the manufacturer by a No., is Uable to find that the gtki^ 
used by the latter may differ a size or more firom has 
own; '■ - ■ ■ -.1 

With a view to do away these inconveniencies,- and. to 
obtain some advantages, it is respectAiUy prbposed'-to Ihe 
Society, to sanction, by their recommendation, the esta« 
blishment of such a standard guage as may be, easily,/nid 
accurately made by any tolerable workman ; of which all 
copies must tally with one another ^ and in which the numbers 
mAy denote tlw actual diameters of the wire. 
* To fulfil these conditions, all that is required, is, to take 
two straight rulers (of any convenient length), to' miak^ 
their edgles touch at the one end, and to separjate them^ 
ftear the other, by a cylindrical or spherical body of half ^ 
inch diameter. If the rulers be unalterably fixed in tfus 
position ; and the space lying between the points of c6ntact 
with the cylinder at the one end, and of the rulers at the 
other, be divided into 50 equal parts, and numbered from 
50 down to : then the divisions will shew the diameters 
of wire in hundredths of 'an inch. If the dispart, instead 
of being made .50, is made .05 hundredths, then the di; 
visions would shew thousandths ; which would make a 
convenient guage, where fine wire should be most used* 
. The three faces of the rulers which remain unoccupied 
by the standard scale, may be furnished with divisioi^i and 
iiumbers formed from any of the guages at present in yte ; 
sprhich would enable artists to ascertain sizes, according ta 
both the present and the proposed scales at the same time* 
^ . I have the honour to be, &c. &c &C« 

' To the Society for Promoting the UMe/ul . . . ^. - 

Arte in Scotland- .-.-.. 

\ ■■ ' . : . ; r. .•;;■ . 

« . P. . S. ' It will occur to every intelligent worianan, that the 

dispart at 50 should be made by the actual insertion of a 

cylindrical body, and not by compasses ; as a small variaticm 
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in the width must take place^ according to the lengthy and 
anglie of inclination of the rulers. 

REMARKS BIT THE EniTOR. 

We entirely agree in the necessity of substituting guages 
which should give the accurate sizes in known parts o^ 
the inch, in place of the usual wire-guages. We, how- 
ever, greatly fear, that the substitution of the sector-guage^ 
which requires more than ordinary skill in its &brication, 
and, consequently, must be expensive^ will never take place, 
to the exclusion of the present low-priced ones, in the iron- 
mongers' shops : and it would, besides, make so great a 
change in the ordinary denominations of the sizes of wire, 
that it would be long before the public would adopt it, in 
place of the usual ones. Good workmen) however, may 
possibly be inclined to furnish themselves with instruments 
similar to those propos^, for their own convenience. 



LVI. — 'On the Use qf the Blow-Pipe in Chemical Analysis, 
and in the Examination of Minerals. By J. J. Berze- 
Lius. Translated from the French of M. Fresnel,' ly 
J. G. Children. 

(Continued from p. 76.) 
METALLIC SULPHURETS.* 

... , , 

They are known by the odour of sulphurous acid, which 
they exhale when roasted on charcoal or in a glass tube. 
If liie quantity of sulphur in a metallic. compound be too 
small to render the odour perceptible, we form a bead of 
glass by fusing silica with soda, on which we place a small 
particle of the assay : if it contain sulphur, the glass, either 
immediately or on cooUng, assumes a red or. yellow colour, 
according to the proportion of sulphur. But if the colour 
from the sulphur be concealed by colour derived from the 

* We must content ourselves with giving a few, onlj^ of the numerous 
examples contained in the original ; in order to enable our ' Readers to 
apply our former Extracts, from this valuable work, to use.— Editoe. 
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nrntal^ die assay must be roasted fii an open tube, eontaini' 
ing in its upper part a piece of pai>er tinged with an infb^ 
sion of Brazil-woody wbiok will be bleached by a portion of 
sulphur quite insensible to the smelL This process should 
be^ particularly adopted in roasting the ores of antimony; 
in which it is difficult to distinguish the odour of sulph^^ 
on account of the equally pungent odour developed by thjp 
«itimony. , 

The principal object in assaying metallic sulphurets^ is 
to ascertain the metal combined wi& the sulphur ; w]ieirf>> 
fore the latter substance must l^ driven ojS* as complete!^ 
as possible by roasting. We therefiDre select tibin lamine^ 
of the assay^ on which the air has more effect than on equal 
masses of a mote soKd ^g^re* That they may retaip their 
lamellar form, w^ first heat them gentlyi so as not to fuse 
them. .If fusion inadverteptly. ^nsue, it is best to take ^ 
fresh assay. At a certain point of the operation, some 
sulphurets lose the property of fusing : the heat may then 
be increased, to shorten the process, and decortipose die 
stdphate^ usually formed at its commencement. The roast- 
ing succeeds wdl on charcoal: it must not be attempted 
on platina foil, because the foil is frequisi^y acted 6n ^by 
the metal. If charcoal be oligectionable, the operation 
may easily be pei^formed on a plate of mica, taking care to 
select one that is not too fusible. 

We cannot, till the roasting is ccmipfe ted, avul bUt^Ures 
of the effects prodticed by the fluxes. The reduotfoa tjf 
soda rdjuires particulatly the entire expulsk>n of th^ 4vlb^ 
{)lmr : if eveir so'small a portion be left, either m^taUic mI^ 
j^hurets, in which tiie metals tannot be asceitltined) "^Ms 
ibrmed, or the metals ar^ dissolved and eftrried ofi^by 1^ 
sulpbnret of soda, so tiiat nothmg remains in the^«l»dftifti 

after washing tiie mass. 

"«.■"■ 

iXLOTS OF ARSENIC* 

> 

Arsenie is detected by its odour, when heated. ' We:^ 
must here remember, that it is not crsenmis add, \yaLt tne^ 
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tq^ie arsefdc in its volatile state, that emits the odour of 
garlic If the arsenic be in large proportion, the assay, 
fumes abundantly, and the odour is perceptible at a con-' 
aiderable distance : when itk quantity is less, after the 
assay liais been exposed to a good rediicSng flame, it must 
be brought hear the nose whilst red hot: if the proportion* 
be very small^ its odour cannot be discovered till the assay 
bas been treated with soda in tbe reducing flame. The 
odour of the arsenic is so good a character, that it may^ 
even be detected by it in the small portion of smalt com- 
monly used to give a blue tinge to paper, by exposing the 
ashes of the paper to the reducing flame. In roasting ar- 
senical alloys, the operation is best begun in a glass tube, 
t6 the sides of which the grieater part of the ai'senic will' 
attach itself, in the form of a white crystalline sublimate 
of acsenious acid, instead of diflRising itself through the 
air. There' is also another advatitagef m this method; 
namely, that the odour of the sulphurous acid, if any 
be present, is more perceptible after the gas has deposited 
its arsenie on the glass* When the greater part of the 
araenic is thus separated, the roasting is completed oh 
diareoal, using alternately the oxidating and the reducing 
flame; because one part of the arsenic combines, as an 
acid, with the metallic oxides ; and must be brought back to 
the state of metal by the reducing flame, in order to roast 
it afresh by the oxidating flame. It is, perhaps, even more 
necessary to expel all the arseek^ from an alloy, than the 
si^htbr &cm a sulphuret, especially in experiments of re- 
duction ; for metals containing arsenic are ascertained with 
greater cUfficulty than those combined with sulphur. 

In roasting arsenical minerabi» care must be take.n not to 
expose oneself unnecessarily to the vapours, which are eir 
ways dangisrous. I confess, however, that I have often 
been in chambers, the air of which was loaded with the 
smell of arsenic, ^thout having ever experienced any iU 
consequenees ; and I have been astonished at se^g the 
woritmea at the siker-foundriibs near JFreyberg, daily im- 
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mersed in iin arsenical atmosphere^ without their health' aJH 
pearing to be injured by it. 

SULPHURET OF LEAD* . 

Alone on charcoal, globules of lead form on the surfac^^ 
after the sulphur is driven off; tHl which time the assay does 
not fuse : we ultimately obtain a bead of lead. By cupel- 
lation, the colour of the bone-ashes teaches us whether the 
lead was pure or not : in the first case, it is pure pale yel- 
low: if it contain copper, it is greenish; if iron^ black or 
brownish; &c The roasting, as well as the cupelling, may 
be performed on bone-ashes. 

In the tube, galena disengages sulphur; and gives a white 
sublimate of sulphate of lead, which, in a strong heat, be- 
comes grey, even in the upper part nearest the assay. By 
a good fiame we may fuse the sublimate ; but it inunediately 
fixes again, and gives off no volatile substance. 

SULPHURET OF COPPER. 

Alone on charcoal, it exhales the odour of sulphurous acid^ 
fuses easily in the exterior fiame, and projects drops in a 
state of ignition. In the interior flame, it becomes covered 
with a crust, and then is no longer fusible. This experi- 
ment may be frequently repeated. As long as any sulphur 
remains, no copper separates ; whence it seems that sulphur 
and copper may be melted together in any proportion. 

In the open tube^ sulphurous acid is evolved, and a part 
of the assay burns, but no sublimate is formed. The 
roasted mineral gives a globule of copper, with either soda 
or borax. 

COPPER PYRITES. 

A compound, of sulphturet of copper, and sulphuret of 

iron. 

Alone on charcoal, on the first impulse of the flame, it as- 
sumes a superficial dark-coloured tinge, and blackens ; be- 
comes red on cooling ; fuses more readily than sulphuret of 
copper; and affords a globule, which, after the blast has 
been kept up some time, is attractable by the magnet; this 
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is l)rittle,"and Has a greyish-red. fracture. If, after long 
exposure to the oxidatmg flame, we treat it with a small 
quantity' of borax, it gives metallic copper. 

In the open tube, it exhales a strong odour of sulphurotlis 
acid, but gives no sublimate. 
' In tlie'matra'sSy no sulphur subUmes. 

After roasting, this mineral produces a compound effect 
with the fluxes, derived from that pecuUar to each of its 
several ingreaients-the iron and copper. 

With soda, we obtain separate globules of iron and copper, 
provided the sulp|;iur has been perfectly burnt away. 

ZINC-BLENDE. 

Alone, it sometimes decrepitates strongly ; experiencing 
little change at a red heat Does not fuse ; but the thinner 
parts on the edges are a Uttle rounded by the most intense 
heat we can produce. . Exhales but a slight odour of sul- 
phurous acid, and is difficult to roast. 

In the open tube, gives off no fiunes, and suflfers little 
change. 

On charcoal, it forms an annular deposit of the vapoiur 
of zinc, when strongly heated in the exterior flame. 

Soda attacks it feebly ; but the zinc is reduced, and, in 
a good flame, burns ; and flowers of zinc are deposited on 
the charcoaL 



LVII. — On the Advantages of Engraving in Mezzotint o on 
Steel Plates: By Mr. Thomas Lupton*. — With Remarks 
ly the Editor^ 

7, fjeigh'Streety Burton Cresceni, 
SlR^ November \, 1832. 

Since. I had the honour, this Session, of receiving the 
Gold Isis Medal of the Society, /or an Engraving in Mez- 
xotinto, on a steel plate, I have had many opportunities of 
ascertwiing e^5 decided superiority over copper-plates. As 

* From Vol. XL. of the Transactions of the Society for tfafe £nc6urage» 
meot of Arts, Manufactures, and. Commerce. 
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' certain cureumBtances firevented ngr printiDg thepblteof; 
*^ Mr;: Mundcn** to any extent^ I kwt no time in produciDg; 
another steel plate^ which waa deatmed to undeargp a fiur ' 
tfial ;[ and in ^this particular it fiilfiUed my ntoel sanguine 
expectations. Fifteen hundred copies have hem. iahm, ^ff% 
and^ in order that the Society may havie.tiie fbllest <^ 
pDrhmity of judging of the duvafaiKly of steel platee^.I 
sebd^ along iiritb the portrait of Mr. Mmsdei^ twd iBi|»oe^ - 
sions of the plate above moitionsd^ <me of tbemaproef* 
before the writing, the other one of the last of the fifteen 
hundred. Ah impartial view of these wjll set the nialter; 
quite at rest It is difficult to conceive what number this 
plate would produce, if printed until it was worn out, J 
have no doubt, however, that steel plates in mezzotinto tmllr 
produce eight or ten times the number of those engraved on 
copper. 

It may, perhaps, be expected, thiat som^ novelty in 
the mode of executing the steel plates would now {^eli- 
cited; bul^ in strict truth, there is Cttle or nothmgtio be 
said on that point ; — the same tools are used, ,and the same 
mode of executing adopted, as upon copper-plates: the 
only ditference I know of, is, that greater strength must 
be used in laying the mezzotinto-ground ; indeed it re« 
quires a v€Ty strong hand, and a great number 6£ ivays*m 
I have laid as many as ninety ways on some plates; 
whereas, on copper, the usual number iisr, from twenty-four, 
to thirty-six, or forty. 

As. to the. miJung of ateet plates, I conceive the art to be 
quite in its infancy: however, several inteUigent m^n are 
engaged in it^ and, I presume, we shall not long meet with 
any difficulty;* 

At present, I have notihing fiu*ih^ to obserre^ thwi that 
great care is necess^y to prerest Ae plates takings riist^ 
I have met with one or two serious ac&is^in this way«->^ 
I believe it .would be a matter wKnpthy the censideialioii nfi 
the Society^ to offer a reward for an acid fer etching on 

* A way, is going once ekitiTel^ orer the plate with the groundiag-t^ol. 
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«feel; as that now aeems to be tibk chief difficifltyuf its 
wjiy. I anil Sir, && &C. &c. 

A. AiKiir, JBiq. See. ife. if€. Thomas LvptOH. 
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it is but justice to Messrs. Perkins^ Fairmani and Heath, 
to state, that they applied the art Kfi engntving in mezzp^ 
tinto, to steel, so long since as the year IflSO.-^And we 
have in our possession, two impressions firom a steel ilockf 
df a portrait of Her late Majesty, engraved in mezzotinto 
by Mr. Say ; and from which block, 2000 impressions 
have been taken. This block was hardened after bebg 
engraved. 

We are happy to add, diat Mr. Charles Warren, the 
celebrated engraver, has completely succeeded in having 
steel plates made, under hisr directions, no thicker tiian the 
ordinary copper-plates ; and also in discqvenng a method 
of etching them, even with more &cility than copper-plates. 
He has, just now, laid the result of his expenCTice before 
the Society of Arts, &c. &c. 



LVIII.— LIST OF PATENTS FOR NEW INVENTIONS^ 

s 

which have passed the Great Seal since March 18, IS^S. 

' - • • » 

To George Emanuel Harpur, and Benjamin BayHs, 
both of Weedon, in the County of Northamptpn,. En- 
^eers ; for a new method of impelling Machinery. Dated 
March 18, 1823.— To be specified in six months. 

To Richard Badnall, the Younger, of Leek, in the 
county of Stafford, Silk-manufacturer; for certain im- 
provements in the throwing, twbting, or spinning of 
sewing silks, organzine, Bergam, and such other de- 
scriptions of silk as the said improvements may be ap* 
pUcable to. Dated March 18, 1828.— In six months. 
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To Henry Habberly Price, of Neath Abbey, in thic 
county of Glamorganshire, Engineer, (being one of the 
people called Quakers) ; for his invention of apparatus 
for giving increased effect to paddles used in steam-vessels* 
applicable to rotary movement, by which they are ge- 
nerally worked. Dated March 18, 1823. — In six months. 

To WiUiam Crighton, and John Crighton, both of 
Manchester^ in the county palatine of Lancaster, Machine- 
makers ; for their improvement in the construction of the 
Cylinders used in Carding-Engines, and other Machines 
employed in the preparation for the spinning of cotton^ 
flax, wool, silk, and mixtures of the said materials or sub- 
stances. Dated March 18, 1823. — ^In six months. 

To William Bailey, of High Holborn, in the county of 
Middlesex, Ironinonger ; and Thomas Home, the Younger, 
of Belmont Row, Birmingham, in the county of Warwick, 
Brass-founder ; for their improvements in . the manu- 
facture of Metallic Window-Frames, and otfaer.Metallic 
Mouldings, applicable to the ornamenting of . fiirniture. 
Dated March 18, 1833. — In six months. 

To Thomas Rogers, of Buckingham Street, Strand, 
in the county of Middlesex, Esq. ; for an improvement on 
Stays or Bodices : which improvement is also appUcable 
to Boots. Dated March 18, 1823. — In six months. - 

To William Hope, of Jedburgh, in the county of Rox- 
burgh, North Britain, Ironfounder; for certain im- 
provements in the construction of Printing-Presses. Dated 
March 18, 1823.— In two months. 
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LIX.— 0» Self-acting Hydraulic ApparatuSfJor regulating 
,. ' the Supply . of Water tq Mills, &fc. By Mr. Robwt 
Thom, of Rothesay Cotton^-Mill^^near Glasgow^ 

(Continued from p. 274.) 

VIT? TWO PLATES. 
THE SINOLE VALVE SLUICE. 

The construction: of. this sluice is nearly the same as tibe 
last ; only it is applicaUe in cases irhere the reservoir is on 
high grounds, above the works requiring the water; and 
where, of course, the water passes down a declivity. 

In plate X, fig. I. AB is part of the tunnel of a reservoir ; 
CD, A ishiicie, that turns upon pivots at C ; £F, the rivulet^ 
that carries the water, from the reservoir, down to GH ; 
which is p^ri of a level duriialor aqueduct I, iis a hol^ 
low. cylinder f'K^ another eylind^, made water-:proof, of 
]rather less specifid gravity than water, and which moves 
fireely up and down withm the cylinder I ; L, a pidley, omev 
which passes a chain, attached at one end to the sluice^ 
and, at the other, to the cylinder K; M, a small cistdmi 
kept always full of water, either by a small hole below the 
sluice, or by the wiaste from the sluice,— *a stnaU pipe icom-i' 
municates between this cistern and the upper part of Aie 
eylinder I; NO, anotfaer> sipall pipe, comnmnicating; tuider 
ground, > between die. cylinder I,, and a valve at the lower 
«nd of the pipe O, whidi is -closed by the descent of the 
fiiat P. • ^his floflN; is placed wilfain a small pool of water> 
oil* the satifle level as, and'communicaiting witb^ the canal. ' 

The water in the ^canal is represen^d as at itd greatiest 
height; the valve as opened by the float P; and the jcyHn^ 
ddr ^ I, empty ; because^ ^e' valve at (X passea the waitW 
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faster than it is supplied from the cistern M : the cylinder 
K is^ consequently^ at the bottom of the cylinder I ; and 
the sluice is closed. When the surface of the water falls 
in the canal^ the float P falls with it; the valve at O is 
closed ; the cylinder I is filled ; and 'the inner cylinder^ K^ 
is floated : the sluice CD then opens, by the pressure in the 
reservoir, and supplies water, till the canal GH acquires 
its proper height. 

The mode of producing this effect may be varied, as ut 
the last instance, by hanging the sluice on pivots, a little 
above the centre of pressure ; so that it shall be kept closed, 
by the weight of the water in the reservoir ; and opened^ 
by the descent of the cylinder K : the valve at O will then 
require to be shut„ by the ascent of the float P. 

It is of no consequence, therefore, in regard to regulating 
the supply of water, Tiow far the reservoir is from, or how 
high above, the level of the works that are to be supplied 
with water: savej that the length of the pipe NO miist 
correspond with the distance; and its strength, witfathd^ 
height, or pressure, of the water: it is necessary, howeVerj 
that the bore of this pipe should be small, particularly Whiere 
its length is considerable, in order that the sluice may open 
or shut in a short time after the valve at O opens or shuts j 
and, at the same' time, require only a small supply of water 
for the cistern M; as that supply must always flow, whether, 
it be otherwise needed or not. Suppose, therefore, iihe 
opening into the pipe NO, from I, to be only half-an-ii^cU 
bore, and that the valve at O is shut; it is evident, wbenr 
that pipe is empty, that the sluice CD will not open (or. 
shut, if being placed on pivots, placed just above the eenn 
tre of pressure), till both the pipe NO, and the cylinder 1, bf^ 
filled ; and, that the smaller the bore of that pipe, the aootieft 
will it be filled. The time, therefore, that the sluiCe €!>: 
takes to open, (or shut, as the case may be,) after the valve 
at O shuts, will always be the same that the pipe NO and 
the cylinder I take to fill: and to make the sluiee CD" 
^tjs^t an equal time to shut, (or open, as the case nia^ b»e,)» 
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Hflter the valve at O opens, the aperture of that valve must 
be such^ as to take an equal length of time to run off the 
water to the bottom of the cylinder I (while the water is 
still flowing from the cistern . M), as the , pipe from the 
cistern M takes to fill both the cistern I and the pipe NO, 
when the valve at O is shut. 

THE CHAIN SLUICE. 

This apparatus answers exactly the same purpose as the 
last ; but the construction is somewhat different : that dif- 
ference is shewn by dotted lines, in connection with the last 
figure; of which, let all the parts be supposed to remain, 
except the pipe firom the cistern M, the pipe NO, and the 
float P.— A pipe, m, communicates between the cistern M 
and the upper end of the cylinder no : from the lower end 
of which, proceeds a pipe p, connected vrith the bottom of 
the cylinder I: an aperture, in the lower extremity of the 
cylinder n o, is supplied with a valve, opening downwards, 
loaded with a weight 9, and attached tb a r.od suspended 
firom the end of a lever r 5, moving on a fulcrum at ^ ; a 
chain, passing round W6 jpulleys, u and t;, connects the other 
end of this lever with a float w, of sufficient weight to over- 
come the loaded valve q. To apply this apparatus, where 
the sluice is hung otil pivdts just above the centre of pres- 
sure, no change is required, but that of making the valve 
q open upwards. This consthiction may, perhaps, be 
adopted with advantage, on account of its clieapness, where 
the reservoir is v^ry near the level canal, but at a considera- 
ble height above it; as a brass wire, one-tenth of .ah inch 
diameter, will be strong enough for the cliain, where the 
distance is short ; it having, in any case, little more to lift 
than twice its own weight : the former method, however, 
of using the pipe NO, instead of the chain, seems better 
adapted to general purposes. 

THE DOUBLE W£\TH£R-SLUICE. 

This apparatus is designed for what are generally caUed 
** eolQpeDsation reservoirs ;'' where we are only, allowed to 

Y 2 
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retain the surplus water of floods ; the rivulet being allowed 
to flow» at all other times, the same as if no reservoir were 
there. 

The usual way of doing this, (which may be understood 
by reference to Plate X, fig. S,) is, to cut an aqueduct, AEB, 
round the reservoir C ; along which, all the water of the 
stream is carried pa^t the reservoir, except during floods ; 
when a part runs over at the bye-wash F, into the reservoir. 

But before any part is thus allowed to run over, the pro* 
prietors below, at Z, must, have all they need ; and theo^ 
the rise, that sends part into the reservoir, sends, also, more 
down thejaqueduct : this additional part, therefore, is lost. 

y adopting this apparatus, all that water is saved, or re- 
tained in the reservoir ; so that, whilst the proprietors be- 
low have, in all ordinary times, the same water as if no 
reservoir had been made, we retain in the reservoir, during 
floods, all the water not then needed below. 

In Plate XI, fig. 1, A is. a basin of water, behind 4 reser- 
voir ; in whiicbi the water is always kept at the, same level, 
by the apparatus shewn in piate IX, fig. 4. 

B, one of a number of sluices of the same kind, on that 
basin. ' 

C, a can, open at the top, and having a very small apcat- 
ture in its bottom. A chain passes over the .pulley D; 
having one of its ends fixed to the arm E, which is attach^ 
to the sluice B : and the other, to the can, C. • .' 

F, a weight that keeps the sluice B always shut, when 
the can C is empty : when that can is full of water, it lif^ 
the weight F, and opens the sluice. 

GH, a section of that part of the rivulet immediately 
before it falls into the reservoir. 

IKL, a pipe, which communicates between the rivulc^ ajt 
GH, and the can C. 

When the water in the rivulet GH is so low as only to 
flow through the aperture 1, then all the water passing 
down the pipe IKL flows out at M, into the can C ; Which 
being {bus filled with water, opens the sluice 'B, *and 
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. passes as much water as the rivulet then brings hito the 
reservoir. But when the rivulet swells, so as to flow out 
at the aperture 2, then the opening at M not being able to 
pass the whole, the water rises in the pipe IK, and passes 
fdong the pipe NOP ; and falling into another can,* opens 
a second sluice, which, with the first, passes as much water 
as the rivulet then brings into the reservoir. When the 
water in the rivulet rises so as to flow out at the aperture 
Zj it rises also in the pipe IK ; and, passing along the pipe 
QRS, flows out' at S, into a third can, and opens a third 
sluice;— and these three pass as much water as the rivulet 
tlien brings, and which is here supposed to be the greatest 
quantity wanted at the place Z (shewn in Plate X. fig. S}« 
Suppose^ now, the flood should still continue to increase \ 
dien the streams and surface-water between the reservoli^ 
and Z, as well as the highelr streams, increase it at GH^ 
But there was previoudy enough of water at Z : when, 
therefore, the rivulet rises, so as to flow out at the aper- 
ture 4^ the water will rise also in the vertical tubes NS> 
PT, RU, MP, and S, which are respectively surmounted 
with the wide hollow cyhnders T, U, and V, containing 
die water-pipe floats W, X, and Y. The water first rises 
to the float W, which it lifts, and thereby shuts the valve 
L: the water in the can C then passes out, at the small 
bpening in its bottom ; and the weight F shuts the sluice 
B, which stops as much water in the reservoir as the 
streams below have increased. When the water rises in 
the rivulet, so as to flow out at the aperture 5, it rises 
also in the tubes, till it lifts the float X, which shuts an- 
other sluice. When the rivulet rises till the water flows 
out at the aperture 6, it raises the float Y, and shuts the 
third or last sluice; the flood being supposed to be so 
great, that the streams below the reservoir are sufficient 
for the supply at Z. When the streams begin to fall, 

* The fint Caa» only, is shewn in the ^engraying ; but the rekfivc 
idiuatioQB of th« other cans, with respedt to the pipes P and S, maj lie 
eirilj Uiidemtoiod. 
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the rivulet at GH will also &11 ; and, when the water 
ceases to flow into the aperture 6, the water falls so £Eir 
in the tubes, as to let down the float Y, and open one 
sluice : when it ceases to flow out at the aperture 5, the 
float X falls, and a second sluice opens : when it ceases to 
flow out at the aperture 4, the third sluice opens ; which, with 
the other two, passes all the water that the rivulet is dien 
bringing into the reservoir. Should the rivulet continue to 
fidl, so as not to flow out at the aperture S, then the water 
ceases to flow along QR, and one sluice shuts: should it 
fall below the aperture 2, the water also ceases to flow 
along NO, and a second sluice shuts : should the rivulet 
become quite dry, then the third or last sluice shuts. Any 
number of sluices may be used, as found necessary ; and, 
in this way, the same quantity of water will always run in 
the rivulet at Z, as if no reservoir had been placed in the 
rivulet above ; except during floods, when all the water not 
needed at Z would be retained in that reservoir. Besides 
the immense quantity of water thus gained during floods, 
the expense of cutting an aqueduct round the reservoir is 
also saved: nor is any bye-wash necessary, as the main-sluice 
that regulates the height of the water in the basin A» acts 
also as a waster-sluice, when necessary. When it is neces- 
sary to supply any fixed quantity of water from the reservoir, 
we have only to make an aperture in the basin, of the proper 
size ; and, as the water there stands always at the same 
height, the supply will always be the same. 

' THE SINGLE WEATHER-SLUICE. 

One of the applications of this apparatus is, to give, at 
all times, an equal supply of water to ^ny work situated 
like Z in the last case ; wher^ the reservoir is at a great 
distance from the work ; and where it might be inconveni* 
ent, or expensive, to lay a pipe between them, as in Plate 
X, fig. 1. 

Plate XI, fig. 3, shews this apparatus : the description 
of the last figure applies also to diis ; only when thie ctm 



for regulating the Supply of Water to Mills, Wc, t95 

C IS filled with water, it shuts the sluice B, instead of 
opening it, as in that figure. 

In very dry weather, when all the streams between the 
reservoir and the work are dried up, then it requires all 
the sluices at the reservoir >to be open, to give the neces- 
sary supply to the works ; but, when the streams begin to 
flow a little, one sluice at the reservoir shuts, by the water 
flowing through the aperture 1, into the can C : when they 
increase still further, the water flows out at the aperture 
2, and along the pipe NO, and shuts a second sluice: 
should they still increase, till the water flows out at the 
aperture 3, the third or last sluice shuts ; the streams 
themselves being now equal to the supply required. As 
the streams again fall ofi^, the sluices will open, one after 
another, so as to keep the supply of water always equal. 

It is necessary, in this case, to have a small reservoir 
near the work, to contain the water that flows down at 
night, or when the work is standing; and then this appa- 
ratus will be a complete substitute for the last apparatus, 
fig. 1, of this Plate. The purpose, however, for which 
this apparatus was invented, was difierent Having occa^ 
sion to cut an aqueduct round the bases of some hills, to 
collect water, and convey it to a reservoir at a considerable 
distance off; I found, that to make the aqueduct so large 
as to convey all the water during floods, would be too ex- 
pensive : it therefore occurred to me, that if a part of the 
water could be detained during floods, and brought away 
gradually afterwards, a much smaller, and of course less 
expensive, aqueduct would answer the purpose. I therefore 
made i small reservoir, at a convenient place; and contrived 
thb sluice, to shut during floods, and to open as they 
decreased ; — and this answered the purpose intended com<- 
pletely ; and, uideed, was the origin of all the weather* 
vluices. 
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LX. — TAtf Manner of making. Glds^ Beads. at Vmi^^.*. 

THE.gUuKi beadst which tae IgnowDltll over the w^dt 
tt^ heroj . a^d here alon^,, jat^rica^ in vast a][)Hiidance« 
r The firBt Qperatipns, indeed) are carried onatMuranpi 
a.place adjoining Venice. .. • . 

,The furna<;e a^d the glass (white glstss) 9^^- iHuoiil^i^'ftd 
whlit .we see in coinmQn glass-houses ; but :mixe4. with.ti^ 
glass is (a colouring substance* which ^eonsjtitutejs the yih^ 
secret of :tbe m^nufi^tory. : This vk ireduced to » $ta(^ ^ 
fasioe, wb^n a cef t^i^ quantity is takea up wiA tb^ btoi^ 
pipe by a, wprkmlyiy 4nd ipade ihoUpW with the^bf^aft;; 
then aoolheir workman }a)rs. bold of the ppppsite, end<)f $hf 
XDaas> with;»sii]tukr4nst£ap[)eiit;, wd.botb Jr^ tlif 

greatest expedition^ to. two (Opposite |K>k(ts i thereby, dravr? 
ingout thb glass into tods, <v^ying.ii^;t^cki^l^ccord;ing 
to the distance, . I^hieh. is often ffifty feet or^'ni^rfut: -Fear 
the perfor«iai)ica of thk opeia^oiii there is t^/leng if alk 
j^ike a rope-^w&lkj) close by'the glass-fumac& l ;;4iS;Soo« 
His ithe rods, are cooled, they are broken into pie0ps qf the 
same l^igth, packed and sorted in chests, and fient to tti^ 
bei^d-xaanufactory: in Venice. \i the rod? are to-be fiMr 
striped beads, a small lump of Coloured glass is taken £tam 
another vessel, laid in stripes on thfe: original Sump, and 
4hen drawn out in lengths. Vfe got from this manufactofj^ 
rods three feet in lengthy aiid of a finger's thicknessji wlueh 
had abaJilbiown at.oneend^ and which are used to -tie 
pilots up itgaiiist^ in flower-pots. . . . •'—\ 

\ '■' At the. bead-manufactory in , Venice, a. person selects^ 
irom the.che£[ts, rods of the same tliickness; which are 
cut:into pieces of what length ;fae pleases; ini the foSown^ 
manner. The^instrument employed consists of & woodea 

' - '•From a "Journal of «. Tour to the Const oftH^ AdrWtie fei^^iJ. 
By Brs. David Henry Hoppe, and Henry Homschurch ;'* in the £diil^ 
burgh Philosophical Journal, No XVI. 

'f ^' Sir James £. Smith, in hia Cmiinental Tour, says 150 yards, draw- 
ing out the rod of glass to a line only in thickness." — Editor of JPAikst^ 
phical Jiiumah 
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blocki in which, ia fixed a isharp iroiii shaped like a:brolid 
chisel; on this the workman lays the glass rods, ithd, 
with a similar chiseUlike tool in his hand, lie cuts ortathe^ 
chops tibem into the kngths that he wants -for the.beadiC 
Hence they are taken^ and piit into a mixture of simd and 
ashes, and stirred till the holes in the glasses are £lled up^ 
wluch prevents them from closing bk the fird -They are 
then placed in a vessd with a long handle ; more silnd sxid 
ashes are added; and the wbole set over a coal fir^, aiid 
stirred continually with an instniment^ resembling a hatchet 
with a round end; by whipb proceijs their ends becbm^ 
rounded. The sandand/asbesraie'remov^dby sifting; and 
the beads th^sseWes, after being separated by sieves, ae^ 
cording to tlieir si^es, are strung upon threads, packed in 
bundles, and are ready for exportation.. 

The quantity thus madeis astonishing. Many hundred 
weight stand in casks, ready fiUed, to be ^ent to all parts 
of the world; but principally to Spain, and the coast of 
Afrida. 

The Emperor, during his short stay in Venice, inspected 
this manufactory; and gave the medal of Civil Merit to 
the proprietor ; who has fixed: it up in his house, in re- 
membrance of this Imperial visit. 

. Everything was shewn us with th^ greatest civility : 
we were, besides, entertldned with cofiee; and presented 
with s»everal patterns of glass* rods, and pattern-car^s, that 
contained not less than sixty difl&i'ent kinds of beads. 

LXIv^Qn strengthening or weakSning the Springs of Gun* 
Locks y a c at pleasure. * By Mr, EzExtEL Baker.* 

WITS A- dPlOOiRB. 

Sir,. . '^;jniiec%a^ il^yF^i^ ^iJi, i^4A 

In taking leave to r^iielrt you urtll-lay before' the Sodety 

th^ accompanying model of an iitiprovement hi gim-locks^ 

. . . .-. • . , ... . . ■ » • ■ " ' 

• From Voi XL/ of the' Transactions ijf^ the Society for the 5En- 
dotstkgement of Artis, Manuikctilres;^ and C6mm^c^.^T£e Society votefl 
iU (Silver Vulcan Medal to Mr, .Baker, fot; this 41&co^ery. ' . r'. 
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I trust the merit of the invention will induce the Society, 
duly to appreciate its advantages ; and I shall consider the 
labour and expense as amply compensated by their appro- 
bation. The following explanation is necessary, for clearly 
comprehending the advantages to be derived from its 
adoption. 

It is well known, that the main-springs of all locks lose 
theur strength, either from wear, or from the effects of 
climate ; as, also, that the flints become thick from use^ — 
either of which are, of themselves, sufficient to cause the 
locks to mbs fire. This was, perhaps, more particularly 
exemplified by the volunteer regiments, on field-days, 
when embodied during the late war ; and the fret has been 
corroborated by many veteran soldiers, as having occur- 
red too frequently, on the field of battle. 

Now, Sir, my invention will remove all this. It consists 
in a regulating screw-pin, which is placed behind the ham- 
mer, through the solid piece of the lock-plate. This 
pin, when screwed down by the soldier with the common 
tumscrew (which, it is well known, he invariably carries, 
to put in his flint, &c.), acts upon the short end of the 
main-spring ; by forcing which, its strength is increased, 
and more fire is consequently drawn from the hammer ; so 
that, in either of the instances alluded to, fire is produced, 
when it would otherwise fail. On the other hand, when 
a new flint is introduced, the power of the main-spring may 
be lessened, by turning the screw- pin backwards : by which 
means the flint is prevented from breaking ; as frequently 
happens, when put into a lock upon the present construction* 

Having alluded to the more important consideration 
of rendering musket-locks perfect in the field of battle, 
I have now to state, that the same improvement will apply 
to the guns of gentlemen-sportsmen, and will prevent the 
locks from missing fire, when an experienced shot would, 
otherwise, have made sure of bagging his game. . I 
have, for many months, experienced its advantages ; bsA> 
have the satisfaction of testimonials from some of the 
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most-experienced game-keepers^ whose whole lives have 
been devoted to the sports of the field. Those of 
his Grace the Duke of Bedford, Lord Petre, and Sir 
Thomas Lennard, are, of themselves, sufficient ; but I have 
many others, equally favourable to my improvement. 

I should remark, that, to all new locks, the invention can 
be applied without any additional expense; but to old 
locks, in most instances, it will be necessary to have a new 
main-spring ; as the stud which holds it steady on the plate 
is usually placed on the middle of the short end of the 
spring ; and consequently, the regulating screw, if applied 
to these, might chance either to break itself, or break the 
main-spring : whereas, in a new lock, I place the stud on 
the bend of the spring, which enables it to play freely 
without fear of injuring either the one or the other. I also 
make the hole in the eye of the spring, oblong; so as to 
enable it to play more easily up or down, as occasion may 
require, than the round hole permits. 

This invention may be applied, with equal benefit, to the 
locks of doors, and spring-bolts, of every description; 
when, from weakness, or any other cause, the springs lose 
their power: and the great advantage is, that my improve- 
ment may be adopted at a very trifling expense. 

Having explained the ease with which my invention may 
be applied, I will not take up more of your valuable time ; 
but shall be happy to wait on the Society, at their conve- 
nience, and furnish every information which may be required, 
for a clearer elucidation than I may be able to convey on 
paper. I am, Sir, &c &c. &c. 

. . « e * ft EzEKiEL Baker. 

A. AiKiK, Esq, Sec^ ^c cfc 

P. S. I am well aware, that the hammer-springs of saddle- 
pistol and gun-locks have been, long since, made with a 
similar provision to the above ; but I believe its application 
to the main-springs^ where it is of so much more importance, 
had never been made by any one, previous to my doing it. 
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Reference to the Engraving ofTfir. £. Bakbr's Gwnr-lMiu 
Plate XI9 fig. 3^ represents the inside of a lock of the 
tumal construction, with the addition of an adjusting screw 
a : diis screw presses against the main-spring hh^ and, when 
driven forwards, greatly assists its power ; so that, when 
a flint is getting bhint, die power of the spring may be so 
inoreased as to secure its giving fire ; and, when a new flini 
is put in, it may be preserved, by releasing the mainnspring^, 
80 as to act with no moire power than is just requisite to 
give fire. The hole in the tail of the spring, ft, is elon- 
gated, to slide under the screw-head, f, when the adjusting 
screw, a, is moved. 



LXII. — On enabling Artists to make xind rectify their own 
Nitrous Acid. By a Correspondent. 

Sir, Faimtmthy March 87> 1 893. 

Mr. Turrell's observations on the necessity of usin^ 
pure Nitrous Acid in etching, brought to my recollection 
a circumstance that occurred about seventeen years ago, ia 
London. A young man, who is now one of the most emi- 
nent aquatinta engravers in town,, whose health was im- 
paired by the nitrous gas to which he was exposed in his 
business, called on me, during the time I was Chemical 
Lecturer at St. Bartholomew's Hospital, to consult me' on 
his case, aiid, at the same time, to know whether I could 
devise some^lan to prevent the bad effects of the noxious 
fumes in future. 

In order that I might be better enabled to find a remedy 
for this evil, he described the whole of the process of etch- 
ing ; and observed to me, that he suffered the greatest in- 
convenience from impure, acid, both in respect to bis health, 
and in the progreis^ of his business. He said, that he en- 
deavoured to procure iihe best acid, from the best manu- 
facturers; but that the quahty of it was so imcertain, thai 
he ^ould liot depehd upon any of it; and that he had lately 
spoiled a plate, from this cause^ after he ha.d spent a fort- 
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night ^bout it. To prevent the injurious eflfect^ of the gas$ 
I advised him to use an apparatus/^ so constructed,^ as tx> 
convey it into the chimney; which plan he adopted; and, I 
believe, he never suffered any inconvenience ,£rom the 
nitrous fumes afterwards* 

But my chief object in troubling you with this communi- 
cation, is, to recommend aquatinta engravers, and etchers, 
to make their own acid ; which will enable them, with very 
little trouble, to go through their work with certainty: for 
as the acid in etching is weak, the process is very simple an^ 
easy, much more so than if it were necessary to make it of 
the usual strength of commerce. A portable furnace^ a 
glass-receiver and ad^ter, and a few green-glass retorts, 
are all that are required. I instructed the young man 
alluded to, not only to make his own ddd^ lut to rectify by 
distillation that which he had used m biting his plates, (and 
which, I believe, is usually thrown away,) so as to make it 
fit for his use again : indeed^ he informed me that he found 
it considerably improved by the operation, for it acted 
better on the copper than when it was first used. He first 
drew otf a part of the water, then changed the receiver, 
and continued the distillation till nothing but the nitrate of 
copper remained in the retort. This process was found so 
advantageous, that I believe he and his brother have con- 
tinued to make and rectify their acid to the present time. 
I found, by experiment, that 400 of refined nitrate of potash 
and 225 of sulphuric acid would produce S45 of nitrous 
acid of Sp.Gr. 1, S89; which, when diluted, made 2,415 of 
acid sufficiently strong for etching. The sulphate bf pot- 
ash that remained in the retort weighed 354; which, when 
collected in a sufficient quantity, may be sold to the drug- 
gists or alum-makers ; and the nitrate of copper, which is 
left in rectifying the old acid, may be sold to the colout- 
makers. In making the nitrous acid, I would recommend 
;th€^ sulphuric acid to be diluted with an equarweijght of 
water before it be poured on the nitrate of potash; which 
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win make the process longer^ but it will prevent the fornui^ 
tion of much nitrous gas, and will render the condensation 
of the acid very easy, if the receiver be kept cold. I hope 
what I have said on the subject vrill induce Mr. Turrell to try 
the experimeHt, and that he will be satisfied with the result, 

I am, Sir, your obedient servant, 
T. GiLt, J^iy. R, E. 



We hope to be favoured with our esteemed Correspon- 
dent's promised favour, in time for next Number. — Editor. 



LXIII. — On an Improved Life-Beacon; to be erected on dan- 
gerous Sands, at Sea. By Mr, George Holditch, Keeper 
of the Buoys and Beacons of the Port of Lynn, Norfolk^ 

WITH FIGURES. 
Sir, J^n Regit, Ociobsr, ISJf. 

Although the establishment of Life-Beacons on danger- 
ous sands at sea has been long practised, yet their con- 
struction has, hitherto, been far from perfect ; and the ex- 
pense of erecting them has generally been, so considerable, 
as to restrict them to jbl very few situations. The beacon 
which is the subject of the present communication will, 
I believe, be found to be free, in a great degree, from both 
these objections. I have, therefore, forwarded a model of 
it to. the Society for the Encouragement of Arts, Manu- 
factures, and Commerce, for their inspection and judg- 
ment ; in hopes that.it may meet with their approbation } 
and obtain, through the medium of their Transactions, 
that publicity, which may lead to its general adoption. I 
flatter, myself, that the lives of many valuable seamen, en- 
gaged in the laborious and hazardous navigation of the coasts 

* From Vol. XLi of tbeTrsnpBCtioheof the Society for Uie Eacoung^ 
ment of Arts, Manufactures, and CooomeKce. — The Society voted the 
Large Silver Medal, and Ten Guineas, to Mr. Holditch, for this vili;^. 
•hie invention. 
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bf thisi kingdom, may thus be saved to their fisnnilies and 
ta the community at large. 

A. AiKiK, Esq. Geo. Holditch, Buoy and Bectconer* 

In the year I8IS5 the channel leading to and from thQ 
port of Lynn altered about five miles to the westward ; 
which brought their ships, in their course up and down this, 
navigation, near a sand called the Longsand, which is very 
steep, and about six miles from the nearest shore. This 
caused a general wish, from the ship-masters of the port, tp 
have a beacon placed upon this sand, if possible. A petition 
was accordingly drawn up, and presented to the Corpora* 
tion of Lynn, requesting them to bqar the expense of the 
same, which they readily granted. 

I immediately set about the work. In the first place, 
a ten-inch square main-piece was driven into the sand 
twelve feet; with a top-mast, 36 feet above the level 
of the sand; and four posts were driven seven feet 
into the sand, for brace-post : but, as soon as there was a 
heavy sea from the eastward, and a gale of wind, the' mo- 
tion of the braces shook the posts entirely out of the sand, 
I then secured the braces, by heavy stones let into the sand; 
which held firmly, until the heavy gale of wind, March 2, 
1820, when the whole was washed down. 

In July 1820, I erected another beacon ; the model of 
which accompanies this statement ; and which, from its 
having remained uninjured to the present time, shews that 
the imperfections in thel construction of the first beacon have 
been successfully avoided. r 

The main-piece is a tree of English oak, of the best 
quality, 27 feet long, and 12 inches square ; shod with iron 
for four feet ; and, for five feet above, filled close with 
scuppers (short large-headed nails). It was bound rounds 
at its upper end, with three strong iron-hoops, to prevent 
it from spUtting ; and, being thus prepared, was driven 
about 16 feet into the sand, by means of a crane and.beetle 
of 13 cwt. 
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'. The. top^maJit is made of good red-wood ipar, 87 fiM 
long ; and tapering off from 12 indies, its diameter at Us 
ba9^9 to.Gy inches^ ita diameter at the top. It is secured to the 
main-piece by two stout iron clasps and screw-bolts ; and to 
Hie tipper of these clasps are fixed fbur rings or eyes, to serve 
as the attachment of as many bars of iron. It inch squar^i 
and SS feet long. The lower end of each bar is bolted to 'Hl 
Sat block of stone, weighing G'cwt The stone is buried 
in the sand; and, in a month or two, gets so firmly em- 
bedded, by the tremulous motion impressed by the sea on 
the shaft, that it would form a secure mooring for a vessel 
oflQOtons. 

' 'A similar iron clasp, with eye-bolts, is fixed round the 
top-mast, about eight feet fixHU its summit ; and to thiB «r6 
attached ibur chains, each having a block of stone of 4 <^;rt 
at the other end. These stones^ like the others, soon get 
buried in the sand, so as to keep the chains in a state ot 
tension ; and, consequently, give additional support to the 
beacon. Just above the upper clasp are three short spars, 
forming an inverted triangle, for the purpose of supporting 
more firmly the seats which are fixed to the top^mast; each 
piece being terminated by a head of light basket-work, in 
order to render the beacon more conspieuous. From the 
seats, ^own to the bottom of the shaft, are cleats; by ^ieb, 
with the assistance of a chain, for a man-rope, a saQor^or 
ismy other person, may easily ascend to the top of 4he 
beacon. - .'• ■- 

The beacon is erected on the highest part of the .Long* 
sand; so that, even in thick weather, persons who. may:te 
upon the sand will naturally,'as the water rises, be dboedted 
to it. Nor is this matter (^ mere speculatum; for/ithm 
weeks after it was erected, two • men, belongings to his.Ma^ 
jesty's surveymg brig, Protector, lost theirway in :afqg,m 
this very sand; aiid were preserved, by retreating befiiicf ^he 
adducing tide till they arrived attlie beacon. . n: \: :l 

The distanee^ frote which it is^ visible^ in clear weatibor, 
without a glass, is seven miles ; it being seen from Boston 
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'and Lynn-Elnock buoys, to the n. e.; from Hunatantdn 
CHff/ to the & ; and from buoy No. t^ in Lyxm-WeH^ to 
the w, ^ 

The utility of such a beacon, on islands of sand nrfiioh 
are covered at high water, will, I trust, induce ollter Cor- 
porations to erect them, in suitable places within their juris- 
diction. 

The .average expense of such a beacon, on a saadt like 
ours, seven feet above low-water mark, would be about 80/. 

G.H. 



Seference to the Engravings* 

In Plate XII. fig« 1 represents the Life-beacon; con- 
sisting of the main-piece, secured by two clasps to the top- 
mast; with the iron bars, and large blocks of stone ; and 
the iron chains, and smaller blocks, by which the beacon is 
prevented from being forced out of the sand. It also 
shews the cleats ; the man-rope ; the seats on the inverted 
triangle ; and the basket-work he^s, by which it is termi- 
nated; — the whole being on a scale of one-twelflh of an 
inch to a foot. 

Fig. S is a lateral elevation of the upper piart of the top- 
mast ; shewing the seats ; llie man-rope ; and the iron clasj), 
to which the four diains are fixed. 

Fig. S is a plan of the claisp, to which the four iron bars 
are attached. 

Figs. 2 and 3 are on a scale of a quarter of an inch tb 
a foot. 



CERTIFICATES. 
Sir, L»nH iUgUy Oct. 1991. , 

The Buoy and Beaconer of diisport, Mr.GeorgeHolditch, 
having requested my opinion of a Life-beacon erected by 
him on a dangerous sand, called the Long-sand, -at A^ 
totrance of this cbanndl from the sea, I beg leave to state, 
that I think it is calculated fully to answer the purpx>se for 

■ TOL. in. X 
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wb^M fpjw uAtendect h is. 9n mrmAoii oS)m awn ', md, 
I ^Y9 i^ 4oubt> if th(d gimt Wadits lik^l; t» vesnU from 
it to mariners were generally known^ it would be applidd 
tp pwjitar piftceij ivi far aa prMticable. 

I h|t¥e the honour to be. Sir, you? obedknt fieryaafii. : 



Lynuj Oct. SGik^ 183 U 

This is to certify, lliat I have cruized up and down 
Lynn Well^ and have found the beacon on the Long-sand, 
erected by Mr. George Holditch, to be a most useful mark 
for the above place ; and, in case of shipwreck, would be 
found particniaify serviceable, in saving the lives of the 
people. 

John Leaford, Commander of the Erin. 



liXIV.-^PARKEft'* PatefU Poriahte Sialic Lamp^^ 

A LAMP under this name has just been perfected by Mr. 
Parker of Argyle street Its chief merit is, that the oil is 
raised to the burning height, without springs, valves, or 
Sjorews ; and 19 a m^ner not liable to get out of repair. 
"[JPo sender it& principle and construction iatelligible, the 
following account of the method by which Mr. Parker has 
eiPPected his object will probi^bly be sufficient. 

A cylindrical vessel, open at top, 3-rV inches in diamei^ 
ter, and three inches high, ctmtains the oil: in its centre it 
affixed a strong iron rod, upon which the upper part of the 
lamp, hereafter to be described, moves. 

Another cylindrical vessel, likewise open at top, sur* 
rounds the oil vessel; leaving a space of ^ths of an,iiicb 
between the two vessels. These vessel^ are then united 
at bottom, and made air-tight : and the i\th space '1m fiDf4 
with mercury. 

Another cylindrical vessel (called th^ plungiqgT<;y^di^, 

* From the London Quarterly Journal of Science, &c. No. XS£K. 
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becansfe it plangea|, into the mbrdury in the ^th spii^e), 
closed at top, and open at bottoniy (3-^ inches in diam^t^j 
and 3 inches high), is firmly attached to this connectikig 
tube, and burner, of the lamp ; the tube ascending to the 
required height of the lights and descending to the lower 
level of this plunging- vessel. Thpt tube moves up and 
down the centre iron rod, on points, or pins ; to preqr^nt 
friction, or capillary attraction. ''^" 

The oil-vessel being filled with oil, and the xVth space 
with mercury, it is evident, that, as ihe plunging- vessel, and 
oil-tube attached thereto, enter the mercury and the oil 
at the same time, in the manner of a gasometer^ the ait 
contained in the plunging-vessel cannot escape : and the 
whole weight of the plunging-vessel (which is loaded, so as 
to raise the oil the required height) presses upon the oil, 
through the elastic medium of the air, and forces the oil up 
the centre tube, to the adjusted height. This action con- 
tinues, until all the oil is consumed. 

The advantages of this lamp are ; That it burns, till all 
the oil is consumed. 

That the oil and weight being in the base, it is not liable 
to be overthrown; nor can any oil be spilled. 

That it is as perfectly shadowless as a gas-light ; and us 
capable of receiving much beauty of form. 

That, there being neither valve, spring, nor screw, it is 
Rdt liable to get out of repair ; and is easily managed by 
servants^ the oil being poured into an open vesSel, instead 
of a small aperture. The mercury is never removed. 

That, being made of iron> it is not in the least acted upon 
by oil It may also be mentioned, that the oil-tubeg^ clean 
themselves, evcKy time the lamp ia charged with oil. 

That, independent of less first cost than other lamps of 

equal appearance, it is economical, also, in other respects. 

No light is wasted, as in the French, or even in the sinum^ 

irnL lamps; fi»r though, in the latter, the shadow projected 

from the ring-reservoir is destroyed, it is only effected by 

z2 
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calling in aid the rays of light projected from other parttf 
of the flame, whilst those striking against the ring-reser- 
voir are lost for the purpose of illumination. 



LXV. — On an Improvement in Bridle-Bits. By Mr. 

Cb$arl£s Goodwin.* 

9^ WITH FiaURES. 

Sir, 4^9 London WalU 26M Hkirchy 1833. 

Herewith I send my new-invented Bridle-hit ; which I 
will thank you to lay before the Society for the Encourage- 
ment of Arts, Manufactures, and Commerce. In the com- 
mon hridle-bit, billets or loops are fixed upon the cheeks; 
through one of which the end of the rein is passed, and 
secured by a buckle. Each billet being at a different dis- 
tance from the centre of motion, the leverage of the rein 
may be adjusted to any required degree, by fixing it to a 
billet, nearer to, or farther from the centre. Occasions 
frequently occur, on a journey, for changing the leverage; 
which is not very easily effected, when the fingers are be- 
numbed with cold ; nor very safely, with a restive horse ; 
since, in the process of changing the bearing, the rein must, 
for a time, be completely disengaged from the bit, and the 
horse may then start off* in a perfectly unmanageable 
state. 

The bit which I have the honour of now submitting to 
the Society obviates the possibility of accidents from this 
cause ; there being only one billet, moveable on the cheek 
or lever, and therefore admitting of the bearing being 
changed in an instant, and without the trouble and hazard 
of unbuckling the rein. Several of these bits have been 
sold by me, and have given complete satisfaction. 

I am. Sir, &c. &c. 

A. AiXiK, Esq. Se9, &c. ChaRLES GooDWIN. 

* From Vol. XL. of the Transactions of the Society for the Encouraae- 
ment of Arts, Manufactures, and Commerce.* — The Society voted uit 
Large Silver Medal to Mr. Goodwin, for tins improvement. 

;» 
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CERTIFICATE. 

> - * - ' ' 

Sir Charles Street^ St- James $, Feb, 5M, 1822, 

I have tried your new-invented bit ; and, in my opinion, 
it is admirably calculated to remedy a defect, which all 

other bits have. ^ * 

The substantial utility of your iit^fention appears, to me, 
not to consist in the mere power of adapting readily thjMMne 
bit to different horses, but of affording those who use nar- 
ness-horses an easy, simple, and, above all, a safe mode of 
altering the reins when the horse is in a carriage : for many 
unmade horses have peculiarities in their mouths, which 
render it necessary to alter the position of the reins on the 
bit, frequently, whilst driving them; and to do this in the 
common bit, is not only tedious, and often diflBcult, but at- 
tended with a good deal of risk. The horses, where such 
attentions are necessary, are generally high-couraged and 
impietuous; so that, whilst the rein is unbuckling, the ani- 
mal is under little controul; and many instances have 
occurrei}) where horses, under such circumstances, have got 
.loose, and been the cause of serious accidents. 

I am. Sir, &c. &c. &c. 

Mr. Goodwin, BiUMaker- JaMES WaRDROP. 



Reference to tlie Engraving of Mr. C. GoodwinV 

Bridte-Bit; 

In Plate XII. fig. 4 shews a perspective view of the bit 
ac, ac, the two cheeks, or levers; each having (instead of 
billets, or loops) three cylindrical portions, vfhicfi are 
divided from each other by the ridges de,de. tt, the two 
billets, with collars, to slide upi and down the levers : this, 
however, cannot ordinarily take place, on account of the 
ridges ; and only when the billet is brought half round, as 
shewn by dotted lines in fig. 5 ; for, on that side, the collars 
have a groove, to pass over thd ridgeisi as shewn in fig. 6; 
* where h is the billet and its collar; and c a section of the 
lever and ridge. So that, instead of having to unbucTcIe, 
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as in the old mode, the billet-collar is turned half way 
round, as in fig. 5 ; where, by dotted lines, the collar is 
shewn, as sliding over the ridge, to the required part of the 
lever; and then turned back again, as at i: but lest, by any 
accident^ the billet, by being shaken half round, should 
slide down of itself, t\xp collar, on the outside of each billet, 
is left a little longer at the bottom, near the loop (as bib, 
figflb JS and 6) ; by which means it cannot tium round, so as 
to pass between the ridges on the outside ; and the motion 
on the inside is sufficiently prevented, by the horse's neck 
hindering the reins from falling that way. 



LXVI. — On the Necessity of employing better Writing-Ink, 
and more durable Paper. By R. J. Thompson, Esq. In 
a Letter to the Editor. 

Q Kirby Hall, near Boroughbridge, 

^^^' Jpril 3, 1823. 

Almost every one is sensible of the important benefits 
arising to society from the use oi good ink and pa{>er : and 
it is rather singular, in this age of improvement, that no 
amelioration should have taken place, in the manufacture 
of these articles ; at least, as far as relates to their dtare^ 
bility. 

Deeds and records, of the utmost conflequence, are con- 
stantly written with ink purchased at the shop nearest to 
the writer, and without any consideration, in regard to its 
good or bad qualities : this is principally owing to th^ 
want of a standard ink, mad^ by some eminent manufiMH 
turer, in whose composition the public could repose |t 
confidence. 

Paper is certainly improved, of late years, in appearunc^; 
but is very much wovse in other respects: and, perhiqpn^ 
it may be difficult to make a very white and smoodi papor, 
which is generally bleached by acids, durable .'^— still, for 
those who would sacrifice somf^thing of app^ara^M to 
dcurablEty, it is highly desiraUe that some pi^MiMniB^ or 
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sh#^, ifbdiild h^ pointed tmf^ wlier^ t good: ^iA dtli*dW9 
ptt|>er blight b^ procured. 

I hard folded tip paper, in thie ftitixA 6f ktt^s^ both /iAi?if 
and h6t-presised, m^de by the modt ^ihihetit ni&Mfati- 
tiii^s; imd aftet k tveek^s we^r in th^f pbbket, (daji ^i^^» 
u/AfcA had received an overdose of tAb^ne, ih thr^ daytf' 
only,) they all hud little holes worn in thiii £bldi$' 6{\^^^^m, 
fl!hd fell to pieces immediately oh exposure to heat 

i have lately purchased your Technhdi tleposilotp ; MA, 
tM finding ismy mention of thes^ dtkbjedts therein^ I hal^^ 
tliken the liberty of requesting that you would, throu^ 
the medium of that useful work, endeavour to obtain 
svkne information upon them, from your numerouid teade^s. 

I remain, Sir, your ob^dieilt li^i^atit, 

R. J. Thompson. 



LXVII. — On Improved Blocks for Calioo-PrinterBs invehied 
bif Mr. SxEPiiBN Mars^aiLl, of Metton Bridge^ SwrefJ^ 

WITH Vl^ttitS. 

The more complicated patterns of printed calicoes, con- 
sisting of figure-work and stripes, require the application 
of two or more blocks; the stripe, or rather three or four 
parallel stripes, being cut on one block, and the figure- 
work on another : but where the stripes are cut on a single 
block, the distance between one stripe and another is not 
susceptible of variation ; and therefore can be used in con- 
junction with those figure-blocks only, the intervals of 
which correspond with those of Aie stripe-blocks. In order 
to render these more extensively applicable ; and, at the 
same time, to allow the printer to adjust the intervals of 
the stripes at pleasure y an improvement was introduced, 
•f fqrming the stripi^bl^k of diree separate- pieces (cor- 

* From VoL XL. o^ the TnmsacCions ot the Society for the £o- 
mfBBtB00mnt of Am^ JAaJMIfiirtviiiM^ toS C9rtimet0^,^Thii^ Sotktj 
▼ot^ the sum of Fifteen OuiimM Ur Mr. Mar^hill, fof thefi^ ImjHrove- 



Sm Marshali^s Imprwed Blocks for Calico-Printirf* 

responding to the number of the stripes)) having a horizoti^ : 
tal hole bored through them at each end ; through which 
two wooden pins being run, united them into one block ; at 
the same time allowing the printer to set the intervals; pf; 
the stripes so as to fit those of any particular figure*blo^: 
which be was desirous .of employing. .... 

.Tl^ advantage, however, had its correspondent inc^Mqh- 
venielices: the pieces of the compound block were apt-l^. 
warp,. and thus toiiqure the parallelism of the stripes: t^ 
wooden pins, which united them,. soon became dry,, frqppf: 
the necessarily high temperature of the workshops ;^ tl|€ii 
pieces then got loose, and caused icregdfirities in the p%|ri 
tern: and, when this happened, the only remedy was,,!^ 
soak the blocks in water, till the pins had swelled, and be- 
came sufficiently tight again, to retain the pieces at their 
proper distances ; — in consequence of which, much time 
was lost to the workman. 

Mr. Marshall has discarded the wooden-pins heretofore 
used, and unites the pieces of the stripe-blocks by means 
of bolts, and screws, and nuts of metal : the consequence 
is, that not only are they prevented from warping, but they 
may be adjusted to any required interval, with the utmost 
precision : a farther advantage also is, that the wor^nan 
m^y^ hy this means, manage a block of five stripes with the 
same ease as he now does one of three stripes. 

Ample testimonies of the probable advantages of this 
new invention were forwarded to the Society, by 

Mr, Edwards, of Wandsworth^ Calico-Print Works,. 

Mr. George Ansell, of Carshalton. 

Mr. AuDsi/ET, of Orayford. 

Mr. Haitb, of Merton Abbey ; and 

Mr. WhitSHbad, of Crayford. 

r II 

Reference to the Engraving of Mr. Marshall'^ Improved 

Blocks, for Calico-Printing. 
In Plate XII. fig. 7 is a back view of the block, with five 
rows or boards. Fig. 8, a side view; aaaa^ the l^boards ; 
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bbf fig. 8, the facing, of close-grained wood ; c<j|, tfback»> 
board, screwed to the middle bar, with notches 3,tdddd\ 
for the side bars to slide in; eee e, two copper bars, pass- 
ing through the five wooden bars, and fixed to the middle ^ 
one by ^ina ffff ; these, with the back-board c, serve to ' 
keep the faces of the bars in one plane : gg, gg, two ad- ^ 
justing-screws, fixed to the middle bar by a fiat part, 
through which a screw passes; and having two nuts for' 
eiBlch lateral bar, in order to fix it at the required distance. - 
Fig. 9, shews another method of adjusting ; by which one 
nut, at each end of a bar, serves to move or fix them : these 
nuts, have each a collar, or head, let into the bar ; and are 
followed by a brass plate, secured to the bar by screws ; . 
so that when the nut is turned, by a key applied to the 
octagonal part which projects through, the bar is moved 
backwards or forwards, and securely held in any required 
position, at once.* Fig. 12, shews the brass plates hh, 
on the inside of one of the bays, with the octagonal heads 
of the nuts projecting through them. Fig. 10, shews the 
screw, with the octagonal nuts ; and sections of the plates 
A A, as detached. Fig. 11, one of the two copper bars, 
which are fixed in the middle wooden bar, by screws pass- 
ing through them: iiiiy screws in the other bars, which 
fix them to^he.coppet bars, when adjusted. 



LXVIII. — On the Magnetomotor ; — anew form of the 
Voltaic jipparatus.f By Mr. Pepys. 

Mr. Pefys has constructed, at the' London Institution, 
a single coil of copper and zinc plates, consisting of two 
sheets of the metals, each fifty feet long, by two feet broad ; 
having, therefore, a surface of 200 square feet: they are 
wound round a wooden centre, and kept apart by pieces of 
hair-line placed between the plates. This Voltaic pile is 

* This ingenious contrivance also is applicable to many other purpoiet^ 
EniToa. 

t From the London Quarterly Journal of Science, i(c. No. XXIX. 
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8iiiip#tl(le^ by » TopBi and eDntifei^oise, d«^r«r a tub if Aule 
aeid, into which k is plunged ^heVi u«ed. 

It gives not the slightest electrie&l indidlitions to th# 
eteetrometer; inde^, its electricity is so weal, that t^el^ 
biirited charcoal acts as an ifisulator td it: not does^ Am 
qiMmtity of electricity appear considerable ; fot it with dif- 
ficulty ignites one inch of platinum wire of •$% inch diecmeteaf* 
When, however, the poles are connected by a <^opp^r#i>tl 
I inch diameter, and 8 inches long, it becomes hot, ttnd W 
rendered most powerftilly magnetic; and the instrument fo 
admirably adapted for all electro<*maghetie experimenti* 
Dr. WoUaston's well-known and curious ailrangemehl &tM 
single pair of plates may justly be called a CaloriiktiMi 
and to Mr. Pepys's coil we may apply the term Magn^ 
timviot. 



LXTX. — Obsej'vations on the accidental Intermitiure tf 
Character in certain Fruits. By Mr. John TtjRNE^,^ 
F. L. S. Assistant Secretary to the London Horticultural 
Society. With Notes thei-eon ly Thomas Anore^^ 
Knight, Esq. F. R. S. President; and Joseph SabiIye, 
foy. F.R.S. Secretary.'^ 

In the course of the two last seasons, several specimens of 
fruits came within my observation, in which a deviation 
from their true character was very perceptible. In re* 
marking, on the evident intermixture of colour, fdnta, and 
flavour, which Some of these fruits presented, I did not 
hesitate to ascribe it to the farina of one variety having 
come in contact with the flowers of another, at the moment 
when the stigmas were in a proper condition to receive it: 
Knd) on mentioning my opinions I was surprise to find, thai» 
the fact of such intermixture producing an immediate 
ctapge in the fruity was generally doubted, and by xamxf 
persons pronounced to be impossible. This led me to 

♦ From Voli V. of- the Stciatjr's Twiwictiorw. 
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•ttention of hortieulturists ; and, wt to go fiurAor back 
than the beginning of the last century, (thougkbofk Thbo^ 
PHRASTUS and Plint^ seem to allude to it^) i found that 
the notion was entertained by Bradky, who^ in Iris New 
Improvements in Planting and Qardemng\j aftet giving 
directions for fertilizing the female flowers of the hazel 
with the poUen of the male, says,^-^^ By this knowledge 
we may alter the property and taste of any firuit, by im- 
pregnating the one with the farina of another of the same 
class ; aS) for example, a Codlin with a Fearmain, wkich 
will occasion the Codlin, so impregnated, to last a kmger 
time than usual, and be of a sharper taste ; or if the winter 
fruit should be fecundated with the dust of the summer 
kinds, they will decay before their usual time : and it is 
from this accidental coupling of the ferina of one kind with 
the other, that, in an orchard where theve is viariety of ap- 
ples, even the fruit gathered l^om the same tree diflets in 
its flavour and times of ripening ; and, moreover, the seeds 
of those apples, so generated, being changed by that m^ns 
from their natural qualities, will produce different kinds of 
fruit, if they are sown." 

In the Philosophical Transactions^ also, for the year 1745, 
the subject is noticed by Mr. Benjamin Coos, m a Paper^ 
Concerning the effect which the farina of the blossoms of 
different sorts of apple-trees had on the fruit ffa neighbour^ 
ing tree. In this communication, it is stated, thart Mr. 
Cook " sent to Mr. Peter Collinson, some Russetings^ 
changed by the farina of a next neighbour, whose name 
he wanted skill to know ; but could only say, that the Rus- 
seting had acquired its face and complexion. Mr. Coiw 
JLINSON then produced several samples of the apples : an 
imtainted Rosseting ; a Russeting changed in eompkxiov, 
which grew among a great cluster of unaltered bvethrea^i 
and some applies: of the other tree which had oaosed tho 

♦Theophtto*. Hist. Mknt. t iS. c; 4.— fMnfi Hist. Naa t. xvSi. c ^ 
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.chahge in the Russetiiigs, and whose fruity had, in retui% 
received a rough coat from the Russetings." 

A farther proof of such intermixture taking place, is 
given by the same writer, in the Transactions for the year 
1748, and again alluded to by him in those for the year 
1749. 

Having thus shewn that the opinion entertained. is, iMit 
a. hovel one, I shall proceed to mention the instatx^es which 
•I have observed. 

In the spring of 1819, I gave some carefully-savecl 
melon seeds, of the Netted Succado kind, to a friend near 
liOndon. The young plants raised from these were inju- 
diciously planted by the gardener, in a frame with another 
larger and inferior variety. The fruits of the Succado, set 
well ; but, as they swelled, they gave evident symptoms o£ 
having lost their true character ; and, when cut, were/oiuii4 
to be very worthless ; arising, as I conceive, from the share 
which the inferior variety had in them. 

In the autumn of the same year, I examined on the trees 
in Mr. Buaddick's garden, at Thames Ditton, an evident 
mixture of character in a Codlin and the Ribston Pippin, 
in more than one individual, on the sides of the tree$ next 
to one another; while the fruit on the opposite sides were 
wholly untainted. The probability of such mixtures taking 
place is great in Mr. Braddick's garden^ owing to many 
varieties being grafted on the same stock, and to the close- 
ness with which both the espalier and. standard trees are 
planted. 

Early in the year 1820, Mr. Braddick sent to. the 
Society samples of two sorts of apples of the preceding 
year's growth, which he had himself taken from the. treea^ 
and carefully preserved, to shew the extraordinary sport 
l^hich they had made. The two sorts were, the. Holland 
Pippin, and the White Winter Calville, apples totally disat*- 
milar in appearance; they grew on low standards, ycury 
near each other: two of the specimens, gathered Stofa th<^ 
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^ide» of the trees not contiguous, retained thdr natural 
character perfectly well ; but the White Calville gathered 
from the side of the tree next the Holland Pippin, had lost 
much of its own form and colour, and partaken largely of 
those of its neighbour^ while the Holland Pippin, takei 
from the side next the Calville, had becQme nearly a Cal- 
yille in form and colour. 

In October of the same year, Mr. Brogden shewed me 
two apples, in which a no less remarkable change had taken 
.place. The one was a French Crab, grown near a Ribston 
Pippin, the character of which it had taken ; and the other 
was a Golden Pippin, which grew near a Russet, and in 
which the two varieties, though so wholly different,, were 
evidently blended. 

These several instances, all coming within my observa- 
tion in the course of two seasons,^ have fully satisfied me, 
that a change, both in character and quality, is frequently 
effected. It will be for the physiologist to instruct us as 
to the mode by which it is done ; and, probably, a close in- 
vestigation of the subject may discover, in this process of 
nature, sufficient to account for the occasional appearance 
of a nectarine on the same branch with a peach : this, 
indeed, appears to me a more reasonable mode of account- 
ing for such an anomaly, than any which I have yet heard 
suggested. 

I have noticed these few facts, for the purpose of draw- 
ing the attention of horticulturists to the subject; and I 
trust, that those who have leisure and opportunities will, 
by actual experiment, endeavour to ascertain whence these 
occasional deviations arise. Such an investigation will 
not be useless ; for if there does exist in fruits such a lia- 
bility to change, it will at once be evident to the intelligent 
cultivator how much care is requisite in growing melons, 
cucumbers, &c. to secure their fiiie characters, even with- 
out reference to saving seed for a future crop. Such ex- 
periments wiU, I doubt not, frequently succeed, if made 
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wttboare^ ttd on large fl0wered«|>kirts : on apples, pestt, 
&e« it will probably be accident only that will give iniocen. 



Note ly the PresidenU 
The Cotiiicil of the Horticnkurai Society hating done 
the honour to ask my opinion upon the subject df the 
foregoing Paper^ I beg leave to observe^ that^ not having 
teen the varieties of fruit mentioned in it, I feel much less 
qualified to jadge, than those Gentlemen who had oppoiv 
tamf ies of inspecting all the circumstances. The evidence 
gifven> however, is much more than sufficient to satisfy mt, 
most perfectly, that the variations of form and quafity were 
as extensive as they are described to have been : and- in- 
deed I have stated, in a former communication to the 
Society*^ a much more extraordinary circumstance of the 
s«me kind, in which a branch of the Yellow Magnum 
Bonom Phim-lree bore red fruit, perfectly similar in ap- 
pettrance to the variety usually called the Red Magnum 
Bonum Plum. This occurred in one season only ; after 
which, tfae branch recovered ^s former habits; My gardeli 
^d not eontaia: d^ variety last mentioned ; but if it had, I 
should not be ia the least inclififed to attribute the changie 
of colour and char8<$t!eT, which occurred, to the operation 
of its pollen ; for I h»ve in skmie hundred instances (I can 
with truth say, in some thousand instances) introducecF t&e 
pollen of one variety of tfte plum, the pear, the appfe, the 
cherry, the peach, the melon, and other fruits, into the 
blossoms of others, of very different and oppositie habitisf; 
and: I have never (rithough I have tso^t db^ly ^^ended 
Ha the results) found, m any one instlEMce, the form, colotdr, 
aice^ or flavour of the fruit belonging* i& siidi bfcssomSj, &) 
any^ degree whiitever changed or affected. Th^ fhiltf ai^ 
seed coats, in all cases^ which have come under my imsfpierC^ 
tbir, are given wholly 1^ the female parent; and^ the IH- 
terior add essential parts of the seeds, these which catistStikie 

* Vol. II. of the Tt^ransactions, p. 160. 
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Ae fatm^ plani, are aIom cWogod hy 4)eina}ft pMspt, 
wiAuout winch, I bcliere, these never exist I therefore 
coaceive myself fuHy qualified to decide> that in the devia- 
tions of the fruits nentioned, frem dMibrordinary eh^vaeter, 
the operation of the pollen of another variety was not ^ 
disturfoing cause. 

Note by the Secretary^ 

There can be no doubt of the fact^ that apples produced 
on contiguous branches of trees growing near to each 
other do^ occasionally, assume the shape and appearance 
of their neighbouring variety. The specimens described 
by Mr, Turner were all shewn to me; and they bore such 
decidedly diflferent characters from what properly be- 
longed to them, and approached so much in resemblance 
to the kinds near to whieh they had grown, that it was im- 
possible not to admit the change to have taken place in con- 
sequence of their contiguity. The difficulty of the subject at 
present Kes, in assigning the cause to the effect produced. 

In the alteration made in the Succado Melon, mentioned 
by Mr, Turner, there does not appear to have been any 
attempt at artificial impregnation: but there is an instance 
recorded in the Society's Transactions^, of a change having 
taken place in a melon purposely impregnated by tire 
farina of another variety, by Mr. David Anderson, m 
Lord Montagu's garden at Ditton Pkrk. I have also 
been lately (December 1821) informed of a similar varia- 
tion of extenial form haviug occurred in the last season, 
in the collection of plants belonging to Mr. Griffin at 
Sduth Lambeth. A blossom of Amaryllis vittata, the 
capsule of which is nearly globular, having been impreg- 
nated by the farina of one of those species of AmarylHs 
from Stmth America, whose capsule Has 9^3 angles vety 
gibbous at the base ; the hybridized capsule, when it grew 
towards maturity, iMnumed thie AiK^e belonging to t!te 
spedes which had furnished the hnpregnating poQbti. 

t ToI.III. j>. 3ie. 
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• These deviations from the usual coarse. Of nature are not, 
however, sufficient to establish the position, that the change 
is effected by impregnation ; whilst the long experience of 

• the President, as stated by himself, is opposed to the pos- 
sibility of such change. It remains, therefore, for us to 
attend to and to investigate the phenomena with peculiar 
care, when they again occur, in the hope of discovering the 
real cause of the change. 



LXX. — On Bronzing Casts in Plaister, Sculptures in Wbod^ 

tsfc, ^c* 

Besides the artificial colouring of metallic alloys, which 
this word strictly implies, and which is applicable to orna- 
ments, statues, medallions^ &c. made of bronze or copper, 
it applies also to an operation, by means of which we can 
give to plaister casts, sculptures in wood, &c. the ap- 
pearance of antique bronze : for this purpose, we grind, in 
a weak solution of size, Prussian blue, lamp-black, and 
yellow ochre, and apply this colour, with a hair pencil, all 
over the surface intended to be bronzed ; and before it is 
completely dry, we dip the end of another moistened pencil 
in the powder of aurum Musivum, and apply a little of it 
to all the projecting parts, in order to imitatp the effects 
produced by rubbing, on the edges of the antique bronzes. 
It must be remarked, that it is requisite to soften the too 
vivid colour of the aurum Musivum, in order to give 
the bronzing a more natural appearance. Bronzing in 
oil is performed by grinding, finely, English hr own-red, 
with linseed oil : we give two coats of this colour, leaving 
each to dry : when the second is dry, we pass over it a 
bronze varnish, formed of a solution of gum-lac in spirits of 
wine : the varnish pencil is then dipped into the powder c^ 
amum Musivum, and it is applied in the manner befoi^Q 
directed. This bronzing in oil is applied to figures^ ornt^ 
ments, &c» and resists the action of water. . P.. . . 

* Ffom the IHciionnaire Technologique. 
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REMARKS BY TH£ EDITOR. 

We are glad to have the opinion respecting the em- 
ployment of Aurum Mtisivum in Bronzing^ given in our 
Article On Bronze Powders^ (see Vol. IL p. 350,) so amply 
confirmed in this present Article. 



LXXI, — On Bronze Statues, and Medals ; and on Cannon, 

Bells, Wc* 

The name of Bronze is generally given to an alloy of 
copper and tin, and sometimes, also, of other metals, as 
iron, zinc, and lead. Amongst the important uses, of 
this art« is that of transmitting to posterity, by durable 
monuments^ the high achievements, and the names of 
heroes or distinguished characters, of different nations. 
This alloy, being considerably harder than copper, has 
been formerly much employed in the manufacture of cut- 
ting-instruments ; it is likewise cast into coin, armour, 
medals, cymbals, statues, inscriptions, cannon, bells, &C' 

The origin of casting in bronze may be traced to a very 
distant period. Aristotle attributes the discovery of it to 
a person named Scyllis of Lydia; and Theophrastus^ to 
Delas the Phrygian. 

The art was at first performed very rudely ; and^ose 
casts of statues which we regard as indicating the first 
steps towards perfection^ were the work of Theodorus and 
Roecus of Samos, who lived 700 years prior to the Chris- 
tian aera.t Pliny attributes to the same persons, also, the 
art of modelling j:. 

The ancients well knew, that by alloying tin with cop- 
per they obtained a metal more fusible, that the success of 
the operation was more certain, and that the metal obtained 
was much harder; nevertheless, they frequently foimded 
their statues in copper nearly pure, either because they 

* From the DieiiomuUre Teehnaiosi^iue, 
-hPausanias, 1. yiii. c. 14 ; 1. ix. p. 79d ; 1. x. p. 89(S. 
X Plin. lib. xxxiT. c. 6. 
vol,. Ill, A A 
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had not any me$m9 of ascertaining the accurate proportions 
of their alloys, or because the copper itself became refined 
in their operations without any other admixture. Can we 
be astonished at this ; when, even in the present d^y, as we 
shall hereafter shew, the means afforded by chemistry^ o^ 
constantly obtaining those proportions which experience 
has shewn to possess all the conditions necessary for pro- 
ducing the most beautiful and durable bronze, have t>een 
neglected, in some very important operations. It appears 
that the ancients knew the method of hardening copper, 
by alloyihg it tdth other metals; though they could not 
determine the exact proportions of the alloy : in fact> the 
great number of spears, daggers, belt-ornaments, and 
ancient instruments of bronze which are still found every- 
wl^ere, and which the antiquaries term ceJts, prove that 
Ironze was at that time in very general use. Agathar- 
chidas, a Greek historian, who lived 200 years before 
Christ, informs us, that in his time they frequently found 
chisels and hammers of bronze in deserted mines ; and it 
has been since observed, that axes of the same material 
have beei^ found in the tombs of the ancient Peruvians. 

The Ghreeks consecrated their first equestrian statues to 
the ,gods, and to their great commnders*: they also raised 
equestrian statues in honour of victories gained at the Olym- 
pic Grames. Both the men and the horses were[sculptured 
from nature, of which they afforded a good resemblance. 
The statue of a conqueror, revered by all the people, was a 
powerful motive of emulation to the Grecian youths. 

Filial piety, among the Greeks, frequently caused similar 
monuments to be raised. Dinomedes, the son of EGero, 
erected, to the memory of his father, a chariot drawn by 
four horses, entirely of bronze : an inscription of two 

* Fausanias relates, that the equestrian statues of Castor and PoUu^, 
placed in a temple not far from Argos, were thought to he the most ancient 
statues in Greece : they were the work of Bipoenus, and Scyllis, sculp- 
tors, who lived 600 years before the Christian aeria. There are ^t&l 
remaining at Rome two colossal statues of Castor and FoUux, each, 
represented as holding a horse by the bridle: these statues are attributed 
to the statuary Hegesias^ who preceded Phidias. 
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Terses upon it proves it to hate been executed by Onatau^ 
a distinguished sculptor. 

The first quadriga of bronze ^as erected right before 
the Temple of Pallas, after the death of Pisistratus* When, 
after the victories of Thendtistocles, the Athenians were de« 
sdrous of compensating for the ravages of the PersiaAr^ 
they honoured by -statues the memory of those citLeent 
who died fighting for their country* 

The art o£ casting in bronze acquired great improve- 
ment under the pacific reign of Pericles ; and contimied 
also to prosper during the troubles and dissentions 
which resulted from the subjugation of Greece. Amongst 
the most celebrated statuaries, are preserved the names of 
Pfaidia^ PoIycletuSy ScopaSj and Ctesilails* 

It was, however, during the reign of Alexax^er thd 
Great that the art of casting statues in bronze experienced 
the greatest improvement The celebrated statuary Ly- 
sippus, by the artif of moulding and casting, greatly mul- 
tiplied statues t those of Alexander, and his companions 
in arms, were the most remarkable ; and indeed were the 
celebrated groups which Pliny has designated by the 
ViorAs Atexandfi twrma. 

Soon after this, colossal statues in bronze were every- 
where to be seen, which Pliny compares to towers: in 
the island of Rhodes alone were a hundred Colossal 
statues in bronze : the equestrian statues were So itiuch in- 
creased in number, that t|^is kind of monuments were made 
subservient to the politics of nations. 

After the death of Alexander^ Greece, desolated by 
foreign armies, beheld her arts emigrating to all parts of 
the worldf : the Romans, then her alliei^, and soon after- 
wards her masters, deprived her both of her monuments 
and her artists. 

The works in broiuse amongst the Greeks were admire 

•f- The Athenians raised three hundred and avsiy bronze statues in 
hbtrour o^ the tyrant Bemetrfua ^halereus : tliese were all overthrown 
by the people, wheh the city yielded to Demetrius Poliorcetes ; and 
new statues were erected to the latter conqiiciror. 

aa2 
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ble^ not only for their beauty of execution, but also for 
their magnitude. 

We have no knowledge of the mode of workmanship 
employed by the ancients : we know nothing of their 
method of founding, nor of the form of their furnaces ; 
although the abundance of their statues, and of their other 
ornaments in bronze, was immense. The number of 
statues, in particular, is almost incredible. Tlie public 
places, temples, and palaces, were loaded with them ; and 
they were brought to Rome by hundreds and thousands, 
during the Roman conquests*. The bronze statue raised 
in honour of the Greek Empedocles, and taken by the 
Romans, was the first that was seen in Rome. 

Virgil acknowledges the superiority of the Greeks over 
the Romans in executing sculpture in bronze and marble. 
He says, in Book VI. of his iEneid : 

" Excudent alii spirantia mollius cera; 
Credo equidem, vivos ducent de marmore vultusJ*' 

Rome was indebted to foreigners for the first statues 
that adorned her monuments. Among the spoils which 
Romulus took from Cameanum, we remark a car of copper, 
drawn by four horses, Tarquin caused a car with four 
horses, executed by Etruscan workmen, to be erected on 
the top of the Temple of the Capitol. The first bronze 
statue founded or cast in Rome was that of Ceres, dedi- 
cated by Spurius Cassius. 

The true aera of the introduction of a taste for the 
Grecian arts, as well as its luxuries, into Rome, may be 
dated from the triumph of Claudius Marcellus : this con- 
queror brought from Syracuse an innumerable quantity of 
vessels of silver and brass ; likewise tablets and equestrian 
statues in bronze by the hand of Lysippust : soon after- 
wards, the triumphs of M. Fulvius and L. Quintus, among 
many other valuable trophies, caused a considerable num- 

* The fleet commanded by Mummius, alone transported from Corinth 
to Rome three thousand statues of marble or bronze. 
•|' The statue of Jupiter was 40 cubits high. 
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ber of bronze statues to be brought to Rome : finally, the 
taking and pillage of Corinth, by L. Mummius, introduced 
to the capital of the world the master-pieces of the art*. 
The passion of the Romans for statues became so great, 
that they inscribed the names of their great generals on 
those of the illustrious men of Greece. 

The Consul Mutianus enumerated the statues in bronze; 
and found three thousand at Athens, three thousand at 
Rhodes, as many at Olympus, and at Delphos ; although a 
great number had been removed from the latter city. 
Scaurus the iEdile erected nearly three thousand about his 
theatre ; and, soon afterwards, innumerable statues were 
erected by others, in every public place. 

Scipio, during his Censorship, ordered them all to be 
taken down ; with the exception only of such as had been 
erected by the decrees of the Senate : and Cato declined 
receiving this vulgar honour. 

Augustus pubKshed an edict, that the statues erected 
during his reign to great men of all nations, should 
remain, as an example to kings. Since that time, they were 
accustomed, at Rome, to employ letters of bronze for the 
inscriptions on their temples and other principal edifices : 
they thus decorated the Temple of Jupiter Tonans, and the 
triumphal arch of Susa raised in honour of Augustus. 
The same custom prevailed until the time of Constantine. 
The triumphal arches of Titus and of Septimus Severus 
bore an inscription wholly of metal ; that of Constantine, 
only his titles of glory — 

FVNDATORI QVIETI • LIBERATORI VRBIS. 

The beautiful edifice, the remains of which have been 
discovered at Nlmes, near to the Fountain, bore an inscrip- 
tion in bronze, in excellent preservation : all the letters 
were in relief J, projecting considerably from the wall \ and 

• The Apollo placed by Lucullus in the Capitol, was 30 cubitg high : 
it had cost 500 talents ; equivalent to nearlj two millions three hundre4 
thousand francs. 
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were fixed by means of small cramps driyeB into helee 
made for them in the stone-worL — ^This kind of insciip* 
tions is oertainly the most durable. 

. In the reign of Nero^ five hundred bronze statues were 
erected in the Temple at Delphos. The decay of the wd 
commenced under this emperor ; for his colossal statue^ 
executed by the celebrated statuary Zenodorus^ was east 
with great difiiculty. 

The statue of Adrian in a triumphal chariot is one of 
the greatest works of sculpture in bronze executed under 
that emperor : it decorated his mausoleum ; and was of such 
magnkiide, that a man might creep into the hollows of die 
horses' eyes. This mausoleum^ during the war with the 
Goths^ served as a citadel to the Romans; who ^lefended 
themselves^ by throwing the statues upon their enennes. 

An equestrian statue in bronze was erected to Marcua 
Aurelius : this emperor, who seated philosophy with himself 
on the throne, merited an honour so often lavished away : his 
statue is the only one of the kind which has been respected 
by the people ; and it remains even to this day. 

There have been discovered in the ruins of Hercu^ 
laneum, a city which existed SOO years before Christ, a 
multiplicity of articles in bronze : the most beautiful pieces 
of sculpture were there accumulated; and, amongst others, 
may be remarked antique figures of bronze and of the 
Corinthian metal, as much esteemed as gold : — 

" Quid referam veneres cercB (erisquejiguras, 
JErague ab Isthmaeis auro potior a favillis^ /** 

* It has been pretended that the metal of Corinth was particiila]:l;y 
valuable on account of the gold and silver it contained ; and that these 
metals were found melted together, and allayed with copper, in t^e coik 
flagration of that city: but this account must lose all credit, if we con- 
sider, that the metal of Corinth, so renowned for its beauty of fbrmi and 
execution, was known long before that event took place; and likewise, that 
an addition of any quantity of gold or silver is as useless in the beau.ti* 
fjing of bronze, as in improving the sound of bells, for which purposes 
it was formerly supposed that one of these metals was indispensable. 
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Among other remarkaUe antiquities found in the roboM 
of Herculaneuniy may be mentioned^ the fragments 6fhoiM%» 
in gilded bronze^ and of a car, which had decorated the 
principal door of the theatre near to the Temple of Jupiter; 
the bronze statues of Nero and Germanicus, in the walls of 
the Forum ; and the bfonze statues which ornamented a 
circular gallery above the steps of the theatre where tb^ 
people were assembled at the time of the irruption. 

The Museum of Portici, formed principally &om the 
curiosities found at Herculaneum, Pompeii, and Stal)ia, 
contained so great a numbet of statues in bronze, 
thai all the rest of Europe could scarcely furnish So many^ 
Some of them are of very large dimensions, and present 
great beauties of composition, design, and execution. 

An altar, a folding-chair (sella curulkj, a great numbei^ 
of lares; tripods of the finest workmanship, the vessehr. 
whereof were borne by figures whose expression and styki 
were truly admirable; an infinity of Priapi, of lamps, andan-^ 
struments of agriculture and gardening ; the sort of charac^ 
ters used to mark pastry ; portable furnaces, chimneys, and 
cooking utensils; basons of bronze encrusted with silveif;' 
medals ; handles of surgical instruments, small rings, &0^ 
&c« These antiquities in gilded bronze are nearly all in 
perfect preservation: we likewise find some in copper, 
more or less injured ; but as for those mad^ of iron, the 
greater part are entirely destroyed by rust, .and others so 
completely fused that their real form cannot be ascertained. 
After the decree of the Roman Senate to destroy all the 
statues of the Emperor Commodus, in order to efiace the 
memory of his tyranny, the art continued to declii^. 
Under the name of Christians, they thought themselves 
authorised to destroy the pagan temples. All thajt had 
escaped the revolutions of Greece, the cupidity of the 
Romans, and the fury of the barbarians, were taken down, 
and removed to Constantinople : they even cafried thither 
'The ass-driver with his ass,* in bronze, which was erected by 
Augustus after the victory he had gained over Anthony. 
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Europe was for many ages a prey to the devastation? 
of the Goths^ Vandals, Huns, and Franks. The pillage 
of Constantinople in the third century almost annihilated 
the admirable works of art, and the spoils of the world 
which were enclosed in it. 

It was at the epoch of the revival of the arts in Italy 
that some works in bronze again appeared. The particulars 
of this art were made public by a noble citizen of Sienna : 
and soon afterwards a Florentine artist pubUshed a work 
on the method of casting in bronze, which, for a long time, 
served exclusively as a guide to the most expert Italian and 
French founders. 

Italy soon abounded with equestrian statues, executed by* 
her own artists, and dedicated to the great men of all nations, 
to whom she owed any part of her splendor. The Con- 

« 

stantines, Charlemagne, the Medici of Florence, the Famese- 
family, and many other foreigners, received this honour. 
Spain erected statues in bronze to Philip the Third, who 
expelled the Moors from that country; and to Philip 
the Fifth, who was so long excluded from the throne. In 
Russia, a statue was erected to the famous hero who re- 
stored the empire ;— the statue of Peter the Great was 
executed at Saint Petersburg, by a Frenchman. In Stock- 
holm, a similar monument was erected to Gustavus Adol- 
phus *. The Danes raised one to Christiern, and another 
to Frederic V. The Saxons decreed the same honour to 
Augustus, who was driven from Poland by Charles XII. 
An equestrian statue was erected to John William, Elector 
Palatine. The same kind of homage was rendered, at 
Berlin, to William I. Vienna erected a statue to Joseph II. 
The English raised similar monuments to several of their 
princes ; — to the unfortunate Charles If; to William, who^ 
was the renowned enemy of Loms XIV, and who founded 

• It was cast in 1791, by Meyer, from a model of Larch^v^que. Gus*. 
tavus is represented as riding on horseback, at fuU speed ; and is followed 
by Victory, who presents him with a crown. 

f This was executed by Lesueur ; and is placed at Charing-Crosa. 
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and secured liberty ift Great Britain* ; to George I ; an4 
to the Duke of Cumberland. 

France voted an equestrian statue to her last Constable^ > 
Montmorencyf. A similar monument was erected at no*? 
pence, in honour of Henry IV : the statue was not finishedt 
when this prince was assassinated ; it was sent to Paris by 
the Grand Duke of Tuscany, and placed on the Pont Neuf. 
Richelieu was desirous that his master, Louis XIII, should 
also have a monument : his statue was accordingly erected 
in the PZace i?oyafe, at Paris. Various cities in France, 
such as Paris, Lyons, Montpellier, Dijon, Rennes, Beau- 
vais, and Caen, had a great desire to dedicate to Louis XIV 
such monuments in brass as should outvie all others in 
magnificence. And lastly, Louis XV, surnamed the Well 
Beloved, had two equestrian statues in bronze ; the one at 
Paris, and the other at Bordeaux. 

The Revolutionary spirit overthrew all these metallic 
monuments, and converted them into cannon. These, 
master-pieces of art, however, soon appeared in France 
under new forms : a column, cast from the cannon of Auster- 
litz, was erected in honour of the French armies. 

The statue of Henry IV was re-erected, amidst the 
acclamation of the people, who always cherished the jne- 
mory of this good prince: and lately a new equestrian 
statue of Louis XIV has been erected in the centre of the 
Place des Vict oir est. 

In the various arts of preparing or employing bronze^, 
the proportions of this alloy must vary, according to thei 

* This statue is erected at Dublin. 

f This iUustrious companion of the glorj and misfortunes of Francis I 
is represented as armed h f antique : his helmet, on the ground, supports 
one of the feet of his horse. 

i In this figure, the king's horse is rearing up, so that his fore feet ap* 
pear to be in the air ; and his tail, which the sculptor has elongated so as 
to reach the pedestal, forms the third point of support, which, with those 
of his two hind feet, is sufficient to bear all the weight of the statue. The 
noble and imposing attitude of Louis XIV, displayed in the management 
of his horse, produces a fine eifect. 

^ Such as the manufacture of statues, medals, cannon, pumps, cocki« 
bells, cymbals, gongs, inscriptions, or'molu ornaments for clocks, Ac, 
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end fbr which it i% designed : but^ in each of these, the pro- 
portions must be constant ; which is a necessary conditioa 
ibr always obtaining the same results. Here chemical analy- 
sis alone should be our guide ; and) in the manufacture iA 
lm>nze-work) ought to take place of the ordinary routine of 
the founders, who are often at a fault in their operations; 
We shall hereafter point out Mmie striking examples of 
ill success, demonstradng bow very important it is not to 
leave any thing to chance in the composition of the 
bronze, in the method of its fusion, &c. ; and, at the close 
of this article, explain the process of analyzing bronze* 

Statues and Monuments in Bronze. — ^For this manufac-^ 
ture, we must obtain an alloy sufficiently fluid to ran nito 
the minutest part of the mould, so as to re-produce all its 
forms, and present smooth surfaces : it must also be suffi- 
ciently hard to resist the accidental blows and friction to 
which such objects are continually exposed, during the long 
period they are intended to remain. It is likewise requisite 
that these alloys should not be easily attacked by the action 
of the various natural agents to which they are submitted* 
Generally, the action of the air and humidity forms a crusty 
which preserves them from the influence of the latter be- 
yond the exterior surface; and this alteration cannot 
penetrate deeply into the interior. This is not all : it is 
not only desirable that this coating could be spread uni- 
formly over all the surface, so as not to destroy the object 
of the execution, but that this alteration, though not deep, 
should be durable, and acquire by time the green coloiur 
of a fine patine antique'^. 

The chemical composition of the alloy which constitutes 
bronze very much influences its properties ; so that the 
same precautions being taken in moulding and casting, if 
the chemical composition of the bronze be constant, wd 
shall always obtain the same results. 

I 

• The name of patine antique is given to a green colour produced by 
time all over the surface of bronze exposed to the variations of the atmo* 
^here. We will presently enter into a detail respecting this colouring ; 
and also explain a method by which it may be af tificially imitated. 
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The brothers Keller, celebrated founders m d^e time of 
Loms XIV, whose master-pieces of sculpture in broaz# 
still remain, directed th^ir utmost efforts to this impor* 
tant part in the fabrication of bronze : while, in oui^ 
days, it is considered as of much less importance; which 
is a most unpardonable fault ; as chemistry now oSet^ 
us greater facility of obtaining a certainty in the composer 
tion, and points out many other material circumstances i 
as we shall hereafter detail. 

\To be continued.'l 



LXXII. — On various Soils and Composts^ tsfc^ By Mr. 
Tho, Haynes, Nurseryman, Oundle, Northamptonshire.* 

A SUBSTITUTE FOR BOG-SOIL. 

In this preparation, the decayed leaves of deciduous trees 
are a principal ingredient. These may be readily ob- 
tained, and at an easy expense, in most situations. Family 
residences, contiguous to large and populous towns and 
cities, as well as in more remote and rural situations, are alt 
more or less surrounded by plantations ; and of the leaves 
falling from such trees, large quantities may be annually 
collected. In October the general fall usually commences,, 
and immediately after the first frost they will come down 
plentifully ; when, if there is no wind, those fallen near the 
trees may be readily gathered into heaps, with light wooden 
rakes, such as are used in making hay ; forming the heaps 
at convenient distances from each other, to remain until 
the whole grounds are raked over ; when it will be neces- 
sary to form them into one, two, or more larger heaps, with 
wheel-barrows or skips, as may be most convenient. Pre- 
vious, however, to forming the leaves into larger heaps, it 
will be necessary to be provided with a good supply of 
water, and watering-pots with roses, in order to afford the 
leaves an ample waterlog, whilst putting them together, in 

• From Idi ^' E«wy on Soils and Composts," 1821. 



SS2 Haynes dn various Soils and Composts, tsfc. 

order to promote an early heat or sweating throughout the 
whole heap ; such warmth being most essential to their 
rotting fully down, and by which they will more speedily 
decay. There will also be no danger of their being dis- 
turbed or removed by the wind, if they are abundantly 
watered on being first put together ; as they will imme* 
diately heat and turn to decay ; requiring no other watering, 
except on the top, should the^weather continue extremely 
dry. Having thus completed the large heap, thrust therein 
a strong and sharp-pointed stake, nearly to the bottom, 
there to remain, as is commonly practised in hot-beds : you 
may judge of the decay of the leaves by the abatement of 
the heat ; which, if sufficient, will have much reduced the 
bulk of the heap. 

On finding that the heat has totally subsided, it will be 
necessary to turn over the entire heap; observing, that 
where there are leaves remaining undecayed, they should 
be wetted, as at first putting them together : by this means 
the whole heap will become completely rotted down ; an 
operation which will also, in some measure, be promoted 
by the considerable falls of snow and rain through the 
winter. 

If two or more of these heaps, on being reduced, arid 
lying at convenient distances, be then put together, they 
will be more secure from waste, and prove a less annoy- 
ance from their unsightly appearance. 

On the whole being completely rotted down, it will pro- 
duce a soil not dissimilar to that collected from decayed 
trees ; and will prove equally genial to vegetation, when 
aided by another ingredient, to render it more similar to 
bog-soil. It will now, therefore, be requisite to add to it on6- 
fourtli part of the softest and finest white sand that can be 
procured ; taking care that it be intermixed, so that the 
whole may become fully incorporated, by repeatedly turn- 
ing it over weekly, or, at least, once in a fortnight : and, in 
doing this, it will be necessary to remove all the rubbish 
you perceive in it, such as any stones, wood, tiles, or other 



Hayn^s on various Soils and Composts^ f^c. 8SS 

undecayed substances which might have been collected 
with the leaves : but on no account be prevailed upon to 
sift over the heap, under an idea of better mixing the sand 
and decayed leaves together ; a process which has, inva- 
riably, proved hurtful to composts of every description. 

As it is necessary that the entire heap be fully and com- 
pletely rotted down, it will be requisite to turn it over once 
or twice during the winter, after the heat has subsided ; 
^nd especially in snowy ana frosty weather, to render the 
whole more light: and it being thereby, in a slight degree, 
exposed to severe and penetrating frosts, the whole will 
better decay, and become more rotten before the spring ; 
when it is likely that at least a part of the compost may be 
required for use. 

Where there is not the convenience of collecting a great 
quantity of these leaves at home, it may be easy to obtain 
them, at the fall of the leaf, from some neighbouring plan- 
tations, copses, or woods ; raking them together early, aa 
they fall from the trees ; and carting them home at the most 
convenient times in the winter season, after they have de- 
cayed, by laying them in the larger heaps to rot ; when 
but little room will be required, to stow them, where they 
are wanted for use. 

On removing them home, it will be proper to afford 
further waterings to such leaves as remain undecayed; 
and they should remain, as much as possible, exposed to 
the action of the air, wind, rain, sun, frost, snow, &c. to 
mellow and ameliorate ; as, without such exposure, the soil 
would contract a fusty and unhealthy smell, and prove unge- 
nial to the purposes designed ; always recollecting that a 
full exposure to the air, in composts of every description, 
will render them most salubrious to every species of trees, 
shrubs, plants, and flowers. 

The finest white sand is superlatively useful to autumnal- 
planted cuttings of the more tender evergreen trees and 
shrubs. 
In the business of planting cuttings of the more tender 
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evergreen trees and shrubs, under hand-glasses^ ia the 
autumn ; as well as the more hardy green*house plants^ sudi 
as the myrtle^ fuschia, rose, cistus, germander, &c. ; no 
unmixed soil whatever can. be found to bear a compariacm 
with the finest white sand ; as cuttings planted therein will 
he far more secure frommouldiness and damp, throughout 
the autumnal and winter seasons ; during which periodsi 
the pots, in which they are planted, generally remain stand- 
ing up to their rims in the common ground, as the greatest 
preservatiye from frost; but in which situation they are 
more exposed to damp, than if standing on the surface of 
the ground. 

Although but little more than a knob, or swelling pro- 
tuberance at the foot of the cuttings, can be expected to 
be formed during the first autumn and winter ; yet, on the 
advance of spring, they will early make roots, even without 
the addition of any other soil or compost to the sand, to 
promote their growth ; and these young plants, on being 
potted off, or transplanted in some way, as soon as they 
have formed sufficient roots, immense quantities (from 
planting small cuttings) are thus to be annually propa- 
gated, by means of covering them with full-sized single 
hand-glasses : but this process will only extend to such as 
are evergreen ; and, amongst them, not to such as are re- 
sinous, such as firs, pines, &c« : these, however^ producing 
abundance of ripe seeds in favourable seasons, we are less 
anxious to propagate them in this way. 

In the propagation, by this process, of the trees and 
shrubs alluded to, it must be recollected, that the sand is to 
he considered as no farther essential than merely to came 
or promote a growth in the cuttings, sufficient for ihot 
transplantation ; as, on their being removed to ^nodier 
situation, in the next stage of the process, a mixture . of smiU 
able soil, with a proportion of sand only, will be requisite. 

We are not asserting that yellow sand will 'not equally 
apply in both cases of planting cuttings of hardy evei^green 
trees and shrubs, both by summer-planting in the open 
exposure, and autumn-planting under hand-glasses; buti 
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In all the experiments we have witnessed^ and throughout 
the whole of our own practice, white sand, where it could 
be obtained, has been invariably employed, and most suc<« 
cessfully. 

When we reflect that dampness is the chief annoyance 
to cuttings, of almost every description, planted undei? 
hand-glasses, it seems reasonable that every propagatp? 
should atrenuously guard against it : to effect which, no* 
thing is likely to be devisetl so admirably calculated to 
discharge wet and prevent retention of moisture, as sand 
alone; and this in preference to every other soil or com- 
post we know of. 

The sort of sand which, has been found most beneficial 
in planting cuttings of trees and shrubs, by either method^ 
as described above, is white sand, most Jine and soft ; and 
this is genial alike to the generaUty of the more delicate 
trees^ shrubs, plants, and flowers. 

Barren and sterile as sand may appear to be, we know 
of no article of greater utility in the propagation and cul* 
ture of the more choice and delicate plants and flowers ; 
invariably preferring that which is most fine and soft, but 
which is only to be obtained in particular situations. 

We are not aware how far sand, of any particular 
description, is in itself possessed of vegetative properties ; 
but of this we are fully assured, from numerous and re- 
peated experiments, that there are few soils with which it 
cannot be intermixed to the greatest advantage, and in 
t^arious other branches of horticulture, as well as in the 
propagation of plants and flowers ; it being admirably 
adapted, from its opening nature, to [open the pores of 
heavier, more close, and adhesive soils ; thereby expand- 
ing the entire mass of compost, and rendering it poroug, 
and open to the free admission and full expansion of the 
delicately fine thread-like roots of plants and flowers ; and, 
in this, we have UKpst satisfactorily witnessed and expe- 
denced its singular and superior efficacy. 

We have known, in various cases, plants to have been 
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placed in soils most opposite and ungenial to their natures, 
and thereby early inclining to decay ; but which have been 
speedily restored to their original vigour, by a proper and 
timely application of white sand. 

Sand, like many other articles, will be found a local 
rather than a general production throughout the kingdom. 
In its colour and softness it most materially varies ; and is 
more or less favourable to our present purpose. That, 
however, which has been invariably found to surpass all 
others, for general and particular purposes in horticulture, 
is a peculiarly soft and ;fine white sand, of such unusual 
smoothness, that it is considered as useless for certain do- 
mestic purposes, such as scowering, &c. ; and, in point of 
fineness, is nearly equal to flour emery. The finer the 
sand is which we employ, the more soft will the compost 
prove which we form with it ; tending to promote expan- 
sion in the heavier soils. 

Where none other than white sand, which is usually 
coarse, can be obtained, small quantities of the finer parts 
of it can be sifted out with a fine sieve.* 

We know persons, of much horticultural information, 
who suppose that saiid, especially, which^has been dug 
deep from the earth, and has been for centuries excluded 
from the access of the air, to possess powers of vegetation ; 
although they do not attribute such useful properties to 
drift-sands, which are more or less exposed to the open 
air. We do not wish to argue this point, but to convince 
the practical gardener, that, on the latter being properly ap- 
plied, it will most admirably promote, and fully effect the 
purpose required. 

Little argument can, however, be necessary to convince 
the unprejudiced florist, gardener, or amateur,^ of the 
general utility of suitable sand, when intermixed with the 
more cold and heavier soils ; and thereby rendering them 
open and porous, and capable of discharging all copious 
falls of rain, snow, &c.^ which tend to overcharge those 

* Or, which is much better, by washing it OTer.*-£DJToa. 



V Jill » 



JikYlitncm'vdfious Soils' diidCofn^ts^^ N »7' 

adlls 'ivM^h are adhesive with an lindiie ptoporttbh t/f' 
ixi6i^ture^ and thereby ehill and starve the stock of pfahts' 
^ind flb\^ers upon them. 

A genial Compost^ applicable to superior Jibrous-rooted 
pth^ennial, herktceotts plants^ in the optn ground i as weU' 
as to the coninton and hardy green-house plants. ■ 

Of the efficacy, as a general manure, of the blood* o'f 
bullocks or' other animals, farmers and gardeners who have 
habitually employed the refuse 6f slaughter-houses will bie* 
able to afford testimony ; and there b no method fey whict ' 
it Can be better applied, in the eulture of any crop, than as 
eonipost ; as, by repeatedly turning it over, it will niix and 
incoi*porate most readily with the earth. 

Blood is^ an ingredient to be readily and cheaply pro-, 
cured in most isituations; and it may be applied warm or' 
coldj fresh or stale, as may best suit the convenience of thie 
florist: it may be also kept a length of time without 
injury or annoyancie, when occasion does not require its' 
immediate use. Where blood cannot be prociired in the* 
immediate neighbourhood, the best mode of conveying it 
from d distance ^I be in small casks, as is adopted by th^ 
sugar-hrakersiii Ldndbri; who thus receive their supplies 
from the principal sIaugli|;er-house3i from whence it may 
be procured ait a trivial expense. 

We object to the employment of dung in the culture of 
flowers and plants, on account of its extreme coolness, and 
being destitute of that potent efficacy which other manures 
possess. We admit, however, the propriety of the appli- 
cation of manures moderately cool, in peculiar instances ; 
such as, to plants naturally delighting in shady or other 
<Jool sitiiations, in which we conceive it is absolutely neces- 
sary : and it ivill invariably occur, that, in proportion to 
the Strength of the manure that we apply, will be the vigour 
of the plants we cultivate, and the size and number of their 
flov^et's. Hence, rotten hot-bed manure, being rendered 
more cool by the application of superior meadow bog-soil^ 

JOL, nu B B 
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the combination of the two ingredients will not only pof-» 
tess greater strength and equal coolness^ but prove more 
soft^ in its nature, than the best prepared dung which can 
be obtained. 

To form this compost, prepare the following ingre^ 
dients. Hazle-loam earth, from the richest pasture-ground; 
bog-soil, from meadow or other low lands; hot-bed stable 
manure, fully rotted down ; and the finest white sand, from 
the deepest pit ; mixing them in equal quantities. On first 
putting the above together, add bullocks or other blood, 
in the proportion of one gallon to two wheel-barrows-frdl of 
compost. That the whole may be more completely incor- 
porated, give it repeated turnings over; and lay it in a 
situation where it may be frdly exposed to the weatiier, as 
long as occasion will permit The longer time. can- be al- 
lowed in preparing it, the better will the compost prove. 
Where it is convenient to allow twelve months for its pre- 
paration, it will require to be turned over monthly; if six 
months, one a fortnight ; and if a shorter time, as three 
months only, it will require to be turned over weekly. In 
such a short period as the latter, however, there will be 
scarcely sufficient time for the greensward to rot ; which 
will prove a material inconvenience, as it would, occasion 
the decay of many roots planted therein : and, conse- 
quently, must be all picked out, before the compost is ap- 
plied to the beds. On no account be prevailed upon to 
sift the compost ; which process is invariably injurious, by 
promoting decay in most roots. 

Long experience has frilly demonstrated the great utility 
of hazle-loam earth, in the culture of the superior bulbous- 
rooted and other flowers ; but the practice of later years 
has clearly proved that our mode of treatment will admit 
of great improvement, in numerous cases, by the addition 
of more soft and cool soils. In the present case, the loam 
which ought to be procured is that partaking of a sandy 
nature, and somewhat light ; and thereby rendered more 
open and inadhesive, so as to admit of the fibres of the 



Maynes on various Soils and Composts, bfc. 33d 

plants more readily and effectually making way therein 
and to discharge all heavy falling rains^ and prevent that^ 
standing wet so frequently injurious to roots during the 
cold seasons of autumn and winter : whereas that of a more 
close^ binding, and adhesive nature, inclining to clay, would, 
by retaining such moisture, abundantly decay the roots. 

In procuring this loamy earth, it will be necessary to dig 
and t^e away all the turf or greensward therewith ; which, 
on becoming rotten, will enrich the compost, and make it 
light; recollecting, that, in order to obtain only the best 
and richest part of the earth, you must dig no deeper than 
from eight to ten inches, or even less, to avoid an inferior 
isoU. 

A further advantage attends the use of a loam of a satidjr 
nature, that it will, in all stages of the business, work bet« 
ter than that which inclines to clay, especially on its beiiig, 
in the least degree, moist or wet ; and without settling 
heavy in the beds, so as to bind about the roots of the 
plants : it will also be at all times more open ahd loose, tb 
admit of being readily hoed and raked on its surfaces 
hence the necessity of employing fine white sand in a 
greater proportion than before directed, where only clayey 
or binding loam can be obtained. 

Rubbish Soil, for Succulent Plants, 

. Take equal quantities of coal-cinder dust, lime-rubbish, 
and common white sand, which has been finely sifted, to 
take out the courser parts and lumps: this soil, on being 
well mixed together, will afford nutrition to the plants ; 
and, from its peculiar dryness and openness, will discharge 
all too copious waterings ; thereby preserving the plants 
from decay. 

Plants having succulent leaves, but woody stems, such 
as the mesembryanthemum, &c may be benefited by the 
addition of one-eighth of superior bog-soil, intermixed 
with the above. 
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LXXIII. — On the Manufacture of Cobalt Blue\ 

This fine colour, called, from its inventor, " Bleu de The- 
NARD," may be substituted for ultra-marine, or the blue 
colour made from lapis lazuli : it appears to be^ according 
to Thenard, a composition of alumine and oxide of cobalt. 
To prepare it, we must first procure a nitrate of cobalt ; 
which is obtained, for this purpose, by the following 
process. 

We take the cobalt ore, which is composed of cobalt, 
arsenic, iron, sulphur, and a very small quantity of nickel : 
and having reduced this to powder, it must be calcined in 
a reverberatory furnace. In order to profit by the heat of 
this furnace, it is usual to make many successive operations; 
so that, after having withdrawn the calcined mineral, it may 
be re-charged with a fresh quantity. We must be very 
careful to stir it frequently during its calcination, so that 
every part may be successively exposed as equally as pos- 
sible to the action of the heat. The chimney of the furnace 
must have a good draught ; so that all the constituent prin- 
ciples of the mineral may be calcined, and the volatile pro-< 
ducts of the combustion be carried off, in the current pro- 
duced by this draught (See our article on Assainissement^ 
p. 97) We thus disengage a great quantity of the oxide 
of arsenic, in the form of white vapours, and of sulphurous 
acid gas. The roasting is continued, until the arsenical 
vap6urs are no longer disengaged, which is easily a&^ 
certained as follows:— By collecting in a ladle a little of 
the gas £rom the interior of the furnace, we find when the 
fi^arlit; odour of the arsenic has ceased to be mven off: we 
Ln withdraw the calcined mineral from the fomace, and 
obtain a mixture of the oxides of cobalt, iron, and nickel \ 
retaining iti combination, arsenic in the state of oxide or 
acid ; and mixed also with a portion of the mineral in an 
unaltered state. 

The operation of calcination being finished, we slightly 

* From the Dictionnaire Technologique, 
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boil die result in ah excess of weak nitrous acidi in a bal- 
loon or matrass of glass ; and, after having decanted the 
clear supernatant liquid, we evaporate the solution, thus 
obtained, nearly to dryness, in a capsule of porcelain ; or^' 
perhaps, still better, of platina: we then throw this resi- 
duum into boiling water, and filter it, for the purpose of 
separating from the solution the arseniate of iron, which' 
had precipitated during the operation : and then pour into^ 
the clear liquor a solution of sub-phosphate of soda; which, 
by decomposing the nitrate of cobalt, afibrds, instead of the 
soluble nitrate of soda, an insoluble phosphate of cobalt;^ 
which precipitates. 

This precipitate is of a violet colour ; and is susceptible 
of changing to a rose colour by remaining under water. 
After having well washed it, on a filter, we collect it toge- 
ther whilst it is in a gelatinous fornix in order to mix it, in 
the most uniform manner possible, with eight times its 
weight of alumine (or the hydrate of alumina) in the same ' 
state. If the mixture has been properly made, the paste- 
will have a perfectly uniform tint throughout its wholfe* 
mass. We thwi spread this mixture on smooth platei^*, 
and put them into a stove ; and when it is become suffi-' 
ciently dry, so as to be hard and brittle, it is pounded in a 
mortar, and exposed to the action of heat in a covered 
earthen crucible. After being heated to a cherry red, for' 
half an hour, we withdraw the crucible from the fire; and 
ought to find, on opening it, the beautiful blue colour, 
which we purposed to obtain : which we then put; in this 
state, into a bottle, in order to preserve it for use. 

This operation constantly succeeds, provided that we* 
have attentively' observed all the precautions pointed out ; 
but above all; that the alumine, in the gelatinous formy shaU' 
have been precipitated from the alum, by a sufficient excess* 
of atnmonia ; and that it has been well washed, with very 
pure water, (such, for instance/ as shall have been obtained' 
by filtering it through charcoal,) until it is completely pu-* 
rifi^ed. 
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We may employ, for the preparation of this colour, tibe 
arseniate of cobalt, instead of the phosphate ; only observing 
to mix it with sixteen times its weight of alumine, instead 
of eight only. To obtain the arseniate of cobidt, we 
begin by preparing a solution of cobalt in the nitric acid, 
by the method which we have above described ; adding to it 
a solution of the arseniate of potash, until it no lon^r pre« 
cipitates, as in the former case. The exchange between 
the oxides and the acids of the two salts will take place in 
the same manner ; and the operation will be finished, by 
following, in all respects, the directions we have before 
given. 

If we also intimately mix, in the relative proportions 
above described, the alumine and the nitrate of cobalt,-^ 
the alum with a base of ammopia^ and the nitrate of 
cobalt in solution in water,—- evaporating the mixture to 
dryness^ and afterwards calcining it in a crucible ; we also 
obtain a colour analogous to the preceding ; which tends to 
prove that the blue colour from cobalt is merely a mixture 
of the oxide of cobalt and alumine. The blue colour ob- 
tained by this last process is, howevcTf paler than that 
which results from the two others. P. 



LXXIV. — On the Precious Woods used for Feneering, Inlays 
ingy ^c; and on Jmitatingf Varnishing^ and Polishing 
them.* 

These woods are highly esteemed, as they frequently • 
possess many valuable properties, and are used for various 
purposes. Many of them possess at once the properties 
of smell, colour, soUdity, and a fineness of grain which' 
renders them susceptible of receiving a beautiful polish ; so 
ihatthey are subservient to the purposes of medicine, to the 
perfumer and distiller, to the veneerer and inlayer, and to all 
those who work in cabinet-work and in the manufacture of 
musical-instruments. 

* From the JHcUannaire Ttchnoiegique, 
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The merchants import, and the workmen use^ many 
of these woods, without thinking of their origin, or even 
from what trees they are produced. Some are, in fact, 
unknown even to naturalists. We will relate what we 
have collected, and accurately ascertained, respecting the 
most important of them. 

Mahogany. (Swietenia mahagonif Linn.)-rThis is dis- 
tinguished into two sorts : 1. The soft mahogany ; or that 
of which they make common furniture: this wood is 
veined, and more or less red. 2. Bastard mahogany, the 
leaves and fruft of which are much smaller than those of 
the other kind : this wood is beautifully veined and spotted, 
and is much sought after, for the finer kinds of furniture. 
The soft mahogany, and the bastard mahogany trees, grow 
from twenty-five to thirty metres high*, and acquire a 
prodigious thickness; so that, in America, they make 
tables of one solid piece, large enough to dine fift;een per«* 
sons ; but they very rarely employ the sepond species for 
this purpose. The bastardy or spotted mahogany, is mudh 
sought after, for beautiful furniture. Mahogany is not 
subject to be attacked by insects ; it is nearly incorruptible ; 
and furniture made of it has the property of not beings 
like other furniture, liable to the attacks of the cock-roacht 
a kind of insect very troublesome in hot countries. 

Agra wood, or Scented wood.-^A. precious wood, highly 
odoriferous, much used in China ; ' and employed by the 
perfumers. We do not know what tree produces this 
wood* 

Aloes wood.*— This is, of all the woods, the most rare 
and precious. It comes to us from Cohin China, under 
the name otCalamhac. 

The calambac of Jndia^ the most odoriferous parts of 
which sell for their weight in gold, is, perhaps, a variety of 
the agallochum ; observed by Rumphius at Amboyna. The 
wood of this latter tree is a most delicious i>erfume ; and is 
thought to be the agallochum of the Greeks : it is produced 

*^ A metre rather exceeds 8 feet 3 inches. . 
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by a small crooked, knotty tree, the . agallocha exccecaria 
Linn. The knotty parts, particularly those near to the root, 
are filled with an unctuous and very inflammable matter ; 
which, when strewed on burning coals, diffuses the delicious 
odour of benzoin. 

A second species of aloes wood, but which is more rea- 
dily to be found in commerce than the. preceding, is brought 
to us from India, in short pieces : it is heavy, of a reddish- 
brown colour mingled with black lines, and filled with 
small holes containing a reddish odpriferous resin. This 
wood, thrown upon burning coals, diffuses a most agreeable 
odour. It is employed in perfumery ; and also, in somi^ 
cases, in medicine. 

The cabmet-makcrs, or ebonists, use, for inlaying, anothjsr 
kind o{ calambaCfVrhich is light, and not very resinous.; 
it is of a brownish green colour, and of a bitter taste. 
Boxes, tooth-pick cases, and escritoirs, are manufactured 
from it: beads also are made of it, which have a very 
strong, agreeable odour, equally pleasant as the agallochuni^ 
though the wood is less hard and compact. It is brought 
from Mexico in large pieces; and is also said to come 
from the islands of Timor and Solor. The tree which 
produces ft is unknown : it is thought, however, to be » 
Variety of the agallochum. 

The Eagle wood is also regarded as a variety of the 
lilpes wood : it is of a black colour, compact, heavy;, apd 
very mucb resembles black ebony, on which account the 
Portuguese give it the name of Eagle wood. All these 
woods are called aloes wood^ because they have a bitter 
taste, like the juice of that plant 

AsPALATHUs WOOD. — This wood very much resembles 
the agallochuniy or aloes wood ; but it comes to us in pieces 
of a greater length. This wood is. heavy, deeply furrowed, 
on the outside, of a dark-brown colour, clouded, ^ witlji, 
very dark longitudinal veins : the pieces detach^A.frqm.ii^ 
are shining, arid somewha.t resinoi}?: it has .very, litt^ 
smell, even whefn rubbed; slightly aromatic; kindles with 
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facility, but is extinguished the. instant it is withdrawn 
from the fire : it furnishes, in burnings a brown resin, but 
in a much less quantity than aloes wood. 

The aspalathus grows in Jamaica and St. Domingo; 
and from these places imjported into Europe, to be employed 
in inlaid works. 

Anise wood. — So called, because it possesses the smell 
. of anise : it is brought from China, 

Citron wood, or Candle vjood. — They give this appella- 
tion to many trees which are straight and slender hke caur 
dies; such as different species of agaves, or dragoniers^ 
the wood of which contains inilanunable parts, and con- 
tinues lighted for some time, like a flambeau. The black 
candle wood of the Antilles is balsamic, — the amyris elemi* 
fera. Plumier designates likewise, under the name oi candle 
wood, the erithalis fruticosa, a genus of the order Rubiacece, 
which others call rose wood. The yellowish colour of this 
wood has caused it, in the Antilles, to be called ciiroH 
woodj or yellow wood ; and, from the odour of its.flowers^ 
it has been named, in some places, the jessamin wood,, 
It is compact, heavy, and resinous j and to the beauty of 
it)s colour unites an odour, approaching to that of th0 
citron : it is proper for various kinds of inlaying. When 
it has been polished,^ and exposed for some time to the 
action of the air, it resembles. well-polished cocoa. Accord- 
ing to Plumier, these two kinds of resinous trees ave split 
into slips or laths, which they use, ekh^t alone or bound 
together, to light them during the night. 

Coral wood. — This is prpdupe4 from the erythrina 
cor allodendr on, Ijinn.; the flowers of which have thecohniii 
of the finest coraL This tree rises to the height of three 
or four metres ;• and is a native of South, America; bul; it 
is als^o cultivated in Indi^ and China, on account of thei: 
beauty of its flow<^r&.; . This, woodi i$ alsp; ealledi the immtiotu 
tal woody not oi^ aqopunt; Q:^i^:dur^bility^ but because di* 
trees producing it multiply so surprisingly: .iiLis,ligh4 t^^ 
djer,^ and whitisJj^;,§0d-H^d.li9jrt^ftjL^«ftaff€«^ gmipiwtfer. 
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There are other species of coral wood which are more or 
less red, and heavy : their origin is uncertain; — they are 
brought mostly from the Antilles, and are frequently con- 
founded with the red sandal wood. 

Ebony* — ^This wood is of such great importance in tibe 
arts, that we shall hereafter devote an entire Article to it. 

Violet wood. — This is a wood which the Dutch im- 
port from their South- American colonies, in large pieces. 
It has a fine and agreeable odour, and is'of a violent colour, 
enriched with veins. This wood is held in the greatest 
estimation, when its veins cross in all directions, and their 
colours are most vivid; As its grain is close, it is capable 
of receiving a fine polish : and is used by the turner, the 
inlayer, and the ebonist, and is much sought after in the 
arts. It is also used by the makers of violin-bows. 

The Dutch also import another species, proper for inlay- 
ing, having a red colour approaching to violet ; but this 
kind must not be confounded with the preceding, as it soon 
fades, and is subject to crack, unless varnished and polished 
from time to time. 

Rose wood. — ^This wood is well known, and much used 
in making furniture. The colour and odour of dus 
wood resemble the flower after which it is named; 
and the fine polish it is susceptible of also makes it in 
great request : large quantities are consequently imported. 
We were long in absolute ignorance of the eountry firom 
whence it was brought, and of the tree which pro- 
duced it ; but at length it has been ascertained, by Francis^ 
Masson, that it is brought from the Canaries, and conjec- 
tured to be a species of convolvulus. 

The Levant also furnishes another rose wood, the origin 
of which is unknown. The Dutch extract, by distillation, 
firom rose wood, a very pungent oil, which may be substi- 
tuted for the essential oil of roses, in certain preparations. 
The perfumers likewise make use of this wood, on account ^^ 
of its fragrance. 

St* Lucie wood. — The colour and odour of this wood 
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renders it equally valuable. We presume that it was ori- 
ginally brought from the island after which it is named. 
We have, however, in France, a complete substitute for it, 
which is produced frpm a very conunon tree growing natu- 
rally all over this country, and which is also cultivated in 
pleasure-grounds ; it is the mahaleb, a species of cherry- 
tree, which Linnaeus describes under the name of Prunus 
mahakb. The inhabitants of the village of St. Lucie, in 
Lorraine, where this tree grows abundantly, submit it to a 
preparation, which consists in burying it in the earthy for 
the purpose of improving its qualities; they afterwards 
manufacture it, in the lathe, into a variety of small articles, 
such as tooth-pick-cases, &c. This wood is of a reddish 
grey colour ; it is hard and of a moderate weight ; and has 
a very agreeable odour, which time improves. 

Satin wood. — This wood, which is the produce of a fine 
tree that grows in the Antilles, is employed with advantage 
in inlaying and veneering : when polished, it presents nearly 
the reflection of satin. It appears that it is the same, or at 
least a variety of the Iron wood, or Marble wood. 

The name of the European Satin wood is sometimes 
given to the plum-tree ; the wood of which, whea it is pre- 
pared, somewhat resembles that of America. 

Green wood.— Thus named, on account of its colour: 
it is the same wood which is commonly known by the name 
of Green ebony, or the Ebony of the Antilles. Its colour, 
and the fine polish of which it is susceptible, render it va- 
luable. It is produced from the Jacaranda of Brazil: is 
a hard wood, marbled, and fit for the use of the inlayers. 
It greatly resembles the hornbeam ; and its colour is a dark 
green, mixed sometimes with veins or yellow spots : it may 
be polished like ebony; and blackens so well by time, that 
the ebonists frequently make it pass for real ebony. Some 
dyers use it for dying a lively-green colour. This wood» 
when of a good quality, must be close grained, well veined, 
and*of a high colour. 
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Process for Imitating Fbreign Woods^ 
. This ii the art of colouring woods intended for veheeriiig. 
The wood of the pear-tree, the wahiut, and Saint-Lucie 
wood; are those most employed for this kind of imita- 
tion. By the following compositions^ we can give to our 
native woods the brilliant colours and appearance of fo* 
reign woods. 

Mahogany. — Nothing is more easy than to imitate this 
wood; but as it has so great a variety of shades^ we must 
employ those kind of dyes which are suited to the different 
woods ; blending together those colours which may be more 
or less brilliant The dyes which succeed best are the &h 
lowing: 

Light'CoUmred Mahogany ^ with a reflection of gold.'^^Aik 
infusion of Brazil wood, applied upon sycamore and maple. 
An infiision of madder and Brazil wood, applied upon 
sycamore and lime-tree. 

Pale-red Mahogany. — An infusion of Brazil wood on 
white walnut ; or anatto and pot-ash, on sycamore. 

Fawn-coloured Mahogany. -^ A decoction of logwood on 
maple or sycamore. 

Mahogany f dark-coloured.'^A decoction of Bra^ wood 
and madder, on acacia or poplar. A solution of gamboge 
on old chesnut wood ; or a solution of saffiron on new 
diesnutwood. 

Citron tvood. — Qamboge, dissolved in spirits of turffeif*' 
tine, on sycamore. 

Yellow wood. — Infusion of turmeric, on beech, lime^ or 
aqpen-tree. 

Yellow Satin wood. — Infusion of turmeric^ on maple. 

Orange wood. — ^Infusion of turmeric and muriate of tio^- 
on lime-taiee. * 

Dark orange-fcoloured Satin-wood. — A solution of gamboge^ 
or an infusion of saffiron^ on pear-tree. 

Coral 2t;oo£Z.^-Anin&siondf Brazil j or logwood, ap^^ed; 
on maple, sycamore, yoke-elm, plane-tree, or acacia ; ands 
altered or deepened by sulphuric acid. 
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Guiacum wood. — A decoction of madder on plane-tree ; 
or a solution of gamboge, or saffron, on elm. 

Brown-yeinfd wood. — ^An infusion of madder, on plane, 
sycamore, or lime \ with a solution of acetate of lead ap- 
plied afterwards. 

Green-veined wood. — An infusion of madder, on plane, 
sycamore, or beech ; washed over afterwards with sulphuric 
acid. . . 

Wood imitating the Garnet, — A decoction of Brazil, ap- 
plied upon sycamore, after being washed with alum-water : 
the wood, so coloured, is afterwards changed by a wash of 
a solution of acetate of copper. 

Brown woods, — A decoction of logwood, on maple,! 
beech, or aspen ; the wood having been previously washed 
with alum-water. 

Black wood. — A very strong decoction of logwood, on 
beech, lime, plane-tree, maple, or sycamore; the stained 
wood being afterwards altered by a wash of acetate of 
copper.. 

Preparation of the woods for Dyeing. — They should be 
well rubbed and polished, with Dutch-rushes, or pumice- 
stone, to prepare them for receiving the colour uniformly. 
They must not be thick, but sawn into thin plates, like the. 
wood for veneers ; and they may then be plunged entirely 
into the dyes : but if we would operate upon wood in ' 
thicker masses, we must apply the dyes hot, coat after coat, 
as we shall hereafter point out. Before applying the co- 
lours, it is advantageous to keep the wood for twenty-four 
hours in a kiln, heated to the temperature of about 90®, for 
the purpose of opening its pores, and evaporating the humi- 
dity which it might have contained. 

Staining^ or Dyeing. — We must have a long narrow cop- 
per boiler, resting on a furnace made in the form of a gal- 
lery. In this copper, the woods must be boiled with the 
colouring decoctions ; and not be withdrawn, until the dye 
has sufficiently penetrated it. If we cannot boil the wood, 
we must apply the dye boiling hot with a soft pencil, put- 
ting on four or five successive layers, according to the poro- 
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sity of the wood; always waiting till the last coat is dry/ 
before putting on another. When the wood is well coloured 
and is become dry^ it must be polished with Dutch-rushes. 
Varnishing and Polishing the Woods. — Whatever may be 
the colour given to the wood, it remains dull, if not polished 
with care, and well covered with varnish. Of all the 
vamishesi the following succeeds best : 

Gum Sandarach • • • • 14 ounces, S drachms. 

Gum Mastic, in drops • . 7 ounces, 1 dradmu 

Shell Lac, (the yellower the better) 14 ounces, 2 dracbmsi. 

Alcohol, of 0,8^5^ sp. gr. . • S quarts, 1 pint. 

We must powder the resinous gums, and effect their 
solution by continued agitation, without the assistance of 
heat. When the woods are very porous, we must add 
seven ounces and one drachm of Venice turpentine. In 
order the better to divide the resins, and to cause them to 
present a greater surface to the action of the alcohol^ we 

mix with them an equal weight of ground-glass, accord- 
ing to the method pointed out by Tingrey, in his '' Painter's 
and Varnisher's Gxdde." This ground-glass prevents the 
dust of the resin from forming clots : the solution is easier 
made, and in less time. 

Before applying the varmsh, we must cause the wood t9 
imbibe a little Cnseed oil ; it must then be rubbed with old 
flannel, in order to remove the excess of oil : blotting-paper 
may be used for the same purpose, or finely-sifted saw-dustr 

We afterwards saturate a piece of old, soft^ coarse linen 
doth (doubled five or six times so as to form a cushion) with 
the varnish, of which we have given the composition ; and 
rub it softly on the wood ; turning the linen from time totime, 
until it appears nearly dry. We then saturate it afresh with 
varnish, and continue rubbing in the same manner^ till the 
pqres of the wood are completely filled. We must be very 
careful not to make the linen too wet, nor to rub too hard, 
and particularly at the beginning of the operation. When 
we feel that the varnish sticks, or becomes tacky y we apply, 
with the finger, a very small drop of olive-oil, which is to 
be uniformly spread idl over the cushion. 
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We afterwards pour a little alcohol upon a piece of 
clean linen, which we pass very softly over the varnished 
wood ; and a3 the linen and the Tarnish dry, we rub the 
wood more briskly, until it has taken a beautiful polish like 
a looking-glass. 

Two or three coatings of varnish are sufficient for woods 
not very porous. L. 

REMARK BY THE EDITOR. 

This is a valuable addition to the former Articles which 
we have given On the French Polish or Varnish; and con- 
siderably simplifies the manner of performing this im- 
portant operation. 



LXXV. — On the Preparation of Malachite for Painting, 
and on the Manufacture of Blue Ferditer.* 

The carbonate of copper in all copper-mines is formed in 
grains, laminae, or crystals, composed of rhomboidal prisms, 
whose summits are terminated by four planes, in ma- 
mellar and striated concretions, and in irregular masses ; 
sometimes pulverulent, and mixed with earthy substances : 
it is also often found disseminated in the calcareous or 
quartzoze stones which are called Armenian stones. The 
blue-coloured earths are known by the name of cendres 
hleues cidvr^es ; and when they are found in grains or 
masses, they take the name of lieu de montagne, or mala- 
chites. These two latter varieties are employed in paint- 
ing ; and it is sufficient to render them fit for this purpose, 
that they be ground in water, and refined by repeated wash- 
ings and decantations. 

There is also to be met with in the same mines, carbo- 
nate of copper whose colour varies between apple-green, 
grass-green, and emerald-green: it is foimd in smaller 
or larger masses, frequently compact, irregularly crys- 
tallized, and susceptible of receiving the finest poUsh ; these 
are sawn into thin pieces, so as to be manufactured into 

• From the DicUonndire Technqtogique. 
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tables, the surfaces of which exhibit zones, shaded widi a 
variety of shining-green colours. The results of the iana- 
lyses of the blue and green carbonates, made by MM. Yau- 
quehn*, Proust t, KlaprothiJ:, Richard Philips §, and Colin 
Taillefer II, present remarkable differences. The latter of 
these gentlemen assure us, that after the iactual expe^ 
riments made with each of them, the blue carbonate of 
copper differs from die green only in containing a much 
greater proportion of water : they also inform )^, that^i.upon 
sligbtly heating the blue c^bonate, finely powdered^ hk 
a tube closed ^t one eqd, — turning it and.8faaking.,ita 
Uttle, in order that the heat might be. equally dififiui^ 
throughout, — they coukl only .disengage water; and the 
carbonate immediately became of a green colour,. ~and» by 
continuing, the. heat, it turned brown^ They considered it, 
therefore, as certain, that the quantity of water has a great 
influence on the blue or green colour of this substance : 
and, as the artificial blue or green carbonates do not 
retain the water very strongly, it is sufficient to heat them 
for some time at the temperature of 100 degrees of the 
centrigrade thermometer, to convert them into anhydrous 
carbonates. The blue carbonate of copper is composed, 
according to M. Vauquelin, of 

Copper 56,00 

Oxygen 12,50 

Carbonic Acid ..... 25,00 
Water 6,50 

100,00 
We also prepare artificial carbonates of copt>^} iWlSob 
are employed in the arts, under the names of v^fditer^ 
blue de montagne^ cendres lleues en pdte, in great quantitt^.- 
The preparation of this matter has never been d^^iiimb<Bfd, : 
«o as to be practised on a large scale, with celjlakity^. 
Amongst the various processes which have been published 

♦ Annates de Chimie, T. L:XXXVII. p. 5. + Id. T. ixxkll. ' 

t Id. T. XXXVIL p. 12. 8 Id. #1 rf^ Phydfu^, T. VII. p, 44. 

« Id. T. XII. p. 61. 



ani the Mamfacture of Blue Ferditer, ,358 

relative to this manufacture, the greater part f^*€^ incor- 
rect; and not one of them affords a certain meaps of 
obtiiining a good result Tjhe process which we are about 
to. describe, constantly succeeds, provided the necessary 
precautions, so particularly insisted upon, be observed. 

We heat a solution of sulphate of copper in water^ 
made in such proportion as to mark 35®, on Beaume's 
areometer, or 1^9^ specific gravity ; — that is to say, that a 
litre of this solution shall weigh 12199 grammes, whilst a 
litre of pure water weighs only 1000 grammes. Now, 
supposing we have a quantity of this solution, equal to 
240 litres; divide it equally, and put it into four wooden 
casks^ having their heads taken off: then add 180 litres 
of a boiling solution of hydrochlorate (muriate) of lime, 
marking 40® on Beaume's aredmeter, or 1357° specific 
gravity t but be careful to divide this quantity of 
hydrochlorate of lime into four equal parts, which is cal- 
culated nearly to decompose the sulphate of copper, and 
to convert it into a soluble hydrochlorate, whilst the sul- 
phate of lime, which results from this reciprocal decom- 
position, precipitates. It is necessary to agitate it strongly, 
at the moment of mixture, to prevent it from forming into 
lumps. Suffer it to remain at rest for twelve hours; 
then take out a small quantity of the clear liquor, in 
order to see if the requisite proportions of sulphate of 
copper and hydrochlorate of lime have been employed ; 
to which end, it is necessary that the solution deposits 
a slight precipitate, either when we add an excess of 
the sulphate of copper or of the hydrochlorate of lime. 
In case an abundant precipitate should take place on add* 
ing sulphate of copper, add to the mixture in the vessels a 
proportionate quantity of the solution of the hydrochlorate 
of lime ; and reciprocally, in order to approximate in the 
most exact manner to the proper quantities. There is less 
inconvenience however sustained when the sulphate of 
copper is in excess in the solutions. 

When the deposit of sulphate of lime is completely 
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formed, draw off the clear solution of copper, add poifir 
upon the deposit the water obtained in washing in formesr 
processes, which marks from 8^ to 10^ : mix it well with a 
spatula, and leave it at rest for twelve hours more ; then 
draw off the clear liquor, and add it to that before obtained; 
stir the deposit well with a wooden rake, and put it upon 
conical filters of unbleached linen cloth r these filteirs are 
square, and firmly affixed to wooden frames, by means of 
six cords passed through loops made in each of their sides: 
their dimensions are about eighteen inches square, and one 
foot deep. Whenever the filters become clogged, pout 
on them small quantities of the water obtained by former 
operations, and then pure water : continue these washings, 
until the solution which passes through the filters does 
hot mark more than from 2 to 3 degrees at most. 

All the solutions, successively obtained, and divided 
amongst the four vessels, produce about 670 litres of green 
liquor, at 20° of Beaume, or 1151,5** of specific gravity: 
the weaker solutions are reserved for washing the solphatea 
of lime, in succeeding operations. 

' A cream of lime must be before-hand prepared, in the 
following manner. Weigh 100 kilogrammes of lime, which 
must be mixed with 300 kilogrammes of water : pass the 
mixture through a copper-wire sieve, in order to separate 
the small firagments of stone and sand firom it ; then divide 
the clots of hydrate of lime, by grinding the strained mix- 
ture in a stone mill, similar to a mustard-mill, — saving, that 
the upper stone is furnished with a hood of milled leadt 
AA, (see Plate XIII.* fig. 1.) united to ajeaden-funnel, B, 
by means of the bed of plaister of Paris, CC^ held &st to 
the upper stone with nails secured into the stone. This 
contrivance is necessary, in order that the upper part o( 
the stone may be e^ily cleaned. The pivot of this mill 
must be made of hard gun-metal. 

The cream of Ume being thus prepared, we take from 
70 to 85 kilogrammes (the beauty of the colour being in an 
• This Plate will be given in our next Number-^EuiTijR. _j 
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mTerse ratio to that of the quantity of lime employed), and 
divide it equally amongst the four vessels which contain 
the 670 litres of the green liquid (an impure solution of 
hydrochlorate of coppier) ; and stir it briskly with a wooden 
spatula : we leave it at rest, and test the clear liquor by 
ammonia : it ought to produce, by this re-agent, a bluish 
shade : if it affords a very deep blue tint, it indicates that 
it contains too much copper ; and, to render the precipita- 
tion more complete, we must add more, cream of lime. 
When th^ saturation is effected in this manner, we waidi^ 
Che precipitated mass by decantation, and employ the weak 
washing waters of preceding operations for this purpose : 
when washed, we .put the deposit on linen filters, similar 
to those before described. All the waters which pass 
through and mark 10- are reserved to be concentrated 
afterwiirds by evaporation: they contain scarcely any 
thing but muriate of lime ; and when they approach to 40^, 
they serve, in a succeeding operation, to decompose the 
solution of sulphate of copper, as before described. The 
washing waters which are weaker than ' 10*^ are reserved 
for the purpose of washing the deposits of future opera- 
tions. When the paste has been washed with a solution 
which marks no more than S degrees, after having passed 
through the filters, it is lefb to drain ; placing the filters 
over the barrels, for the use already described. The pro- 
portions of the various substances which we have supposed 
to have been employed, will produce about 500 or 540 kilo- 
grammes oi green paste. 

\To be continued.] . 

N.B. A Table of the French Measures and Weights, reduced to the 
English standard, will be found in the next Numher, at the end of our 
Tl&d Vcdume. — Editob. 
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LXXVI.— MISCELLANEOUS. 

Sudden Death of Mr. Charles Warren, the celebrated 

Historical Engraver. 

In our last Number, p. 287, we stated that this excellent 

?Lrtkft bad completely succeeded in having steel plates made 
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under his directions ; and in discovering a menstruum ibs 
etching them, with even more facility than copper-pIaie&» 
It was only on the 19th ult. that he communicated to thfr 
Society of Arts the last result of his experience, in ihis 
great improvement: and for this important communication 
the Society adjudged him its highest honorary reward--r 
the Gold MedaL He was then rather unwell, and un-» 
able to attend the Committee of Polite Arts that evening. 
On the 21st, only two days afterwards, whilst sitting at din*; 
vi&r, at the house of a friend with whom he was upon a visit 
at Wap^sworth, he suddenly fell from his seat, and expired 
immediately. This melancholy news was received next 
day, just as tl^e Socief^y had re-elected him a Chairman of 
its Committee of Pplite Art3. 

Mr. Warren had taken Jive thousand proof Ampressum 
from some of his most deUc^te engraving^i on steel plates^ 
all equally perfect. 

, This grei^t improvement in the art of engraving will not 
be lost to the public, — Mr. Warren having enabled Kveral 
persons to prepare steel plates : and some artists have thereby 
obtained tfui extraordinary number of upward^ of twenty 
tlwusand good impressionSffrom book prints. These were also 
from soft plates ; so that all ha^isard of mischief from hardetir 
ing them is entirely done away. No experience has hitherto 
been had, how long a steel plate will continue to afford 
impressions before it is worn out : in one instance, we know 
of one hundred thousand, nearlyy being taken. 

Improved Steel Plates, for Mezzotinto, and other Engravings. 

These are now gendered so soft, that Mr. Lupton*s com? 
plaint, of the difficulty of grounding them for mezzotinto, 
as described in the article on that subject in our last 
Number, is eintirely removed. 

Improved Qravers, &c. 
The late Mr. C. Warren informed the Editor, not long 
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ttiiicey that the lest gravers he ever had, for engramng upon 
steel plates, was made by Mr. Stodart, of his alloy of Cast- 
steel and Wiodium. This is indeed an important discovery'; 
as the severest test v^hich steel can be put to, is in the 
making of gravers for delicate line-engraving, Mr. War- 
ren's were as slender as needles ; and their utility depended 
entirely upon the perfection of their points ; as, if they 
would either bend or break, the gravers were unfit for his 
purpose. 

Stibstkmtes for Hemp, Flax, and Indigo, from the Hollyhock. 

A discovery has been recently made, which promises the 
most important consequences in a commercial and agricul- 
tural point of view. About two years ago, S80 acres of 
land, near Flint, in Wales, were planted with the common 
hollyhock, or rose-mallow, vnth the view of converting it 
into hemp or flax. In the process of manufacture, it was 
discovered that this plant jrields a beautiful blue dye, equal 
in permanence to the best indigo. — New Monthly Mag. 

Discovery of the Eau M^didnale. By Mr. Frost. 

^ This la^t autumn, I made several preparations of the 
meadow-safiron flower {viT^ a vinegar, tincture, and wine) ; 
which have subsequently been administered by several 
able physicians with whom I am acquainted: and they have 
informed me, that the preparations of the flowers operate 
more imiformly, and certainly, than those of the bulb and 
seeds. It has long been a matter of great doubt, asUo 
what the basis of the celebrated Eau MSicinale really is ; 
but it b now pretty certain, that a tincture of the flowers 
of the colchictim autumnale constitutes that noted nostrum.** 
Quarterly Journal of Science and the Arts, No. XXIX. 

On the Action of Animal Charcoal, in the Refining of Sugar. 

By M. Pa YEN. 
M. Paten proves, in a memoir which has been rewarded 
by the Pharmaceutical Society of Paris; 1st That the 
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decolouring power of charcoal depends onits state of dm* 
sion. 2dly, That, in the Tarioiu charcoala, the carbopace* 
pus matter only acts on the colouring matters ; comhiii- 
ing with, and precipitating them. Sdly, That in the ap^ 
plication of charcoal to the refining of sugar, it acts abb on 
the extractive matters ; for it singularly &vours the crystalt 
ligation. 4thly, That^ aocordmg to the aboye principb^ 
the decolouring action of charcoals may be so mod^^usd, as 
to make the most inert become the most active* Milyi 
That the distinction between animal and vegetable char- 
coals is improper ; and that for it may be substitoled Aat 
of dull and brilliant charcoals. 6thly, That of the sub- 
stances present in charcoal, besides carbour— and partica- 
larly in animal charcoal,.— those which favour the d&X>lour« 
ing action have an influence relative only to the carbon: 
they serve as auxiliaries to it, by isolating its p^rtides, and 
presenting them more freely to the action of the..GQiowng 
matter. 7thly, That animal charcoal, besides its decploup- 
ing power, has the property of taking limein.soltttioni 
from water and sirup. 8thly, That neither vegetable, nor 
any other charcoals, except animal, have the powi^ of 
taking lime from water or sirup. 9thly, That, by ^ aid 
of an instrument which he proposes to call a deicplorimeter, 
it will be easy to appreciate exactly the decolouring power 
of all kinds of charcoal. 



LIST OF PATENTS FOR NEW INVENTIONS, 

which have passed the Great Seat since March StZ, 18«S. 

. To Thomas Hancock, of Goswell Mews^ in the Parish 
of Saint Luke, Old Street, in the County of Middlesex, 
Patent Cork Manufacturer; for an improvement in the 
preparation, for ^various useful purposes, of Pitdi and of 
Tar, separately, or in union ; by an admixture of ofber In- 
gredients with either orboth of them^ Dated March fiS, 
1823. — To be specified in six months. 



To Thomas Wickham, of <he Town and County of the 
Town of Nottingham^ Lade Manufacturer; for a cbm^ 
pound Paste and Liiquid, to be used for the purpose of 
improving and colouring Lace and Met^ and all dthei^ 
manu&ctured articles made of Flax, Cotton, Wool, Silk; 
or toy other animal or vegetable substance, whether the 
fabric of the sam6 be composed of holes ot intersticies, 
6t of open or close work, or otherwise ; and to be applied 
in the process of getting up, dressing, or colouring the 
same. Dated March 24,lS23-^In two months. 

To William Jeissop^ of Butterley Hall, in the County 
of Derby, Ironmaster; for an Elastic MetalUc Piston, or 
Packing of Pistons ; to be applied either externally or in*^ 
temally to Cylinders. Dated March 27, 1828.— In two 
months. 

To William Watcup, of Dartford, in the County of 
Kent, Engineer; for an improvement or improvements in 
the construction of ^ machine cdled a Mangle. Dated 
April 8, 1828.— In two months. 

To James Frost, of Finchley, in the county of Middle- 
sex, Builder; for ciertain improvements in the process of 
Calcining and preparing Calcareous and other substance, 
for the purpose of forming Cements. Dated April 3^ 
1823. — ^In six months. 

' To Christopher Pope, of the City of Bristol, Spelter 
Maker, and Metal Merchant ; for a composition of certain 
Metals, to be used for the purpose of sheathing the bot- 
toms of Ships and Vessels, and of Roofing the Tops of 
Houses ; or for any other purpose, to which such composi- 
tion may be applicable. Dated April 8, 1828. — ^In two 
monthi^. 

To Daniel Wilide Acraman, of the City of Bristol, Iron 
Manufacturer ;* and William Piper, of the Cookley Iron- 
works, near Kidderminster, in the County of Worcester^ 
Iron Manufacturer ; for certain improvements in the pre- 
paration of Iron^ for the better manufacture of Chains and 
Chain Cables. Dated April 12, 1823.— In two months. - 
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. To John Martin Hanchett, of Crescent Place, Blaek- 
friarsy in the City of London, Companion of the Most 
Honourable Order of the Bath; for certain improvements 
in propelling Boats and Vessels. Dated April I2y 1823. 
-^In six months. 

To John Francis, of the City of Norwich, Shawl and 
Bombazine Manu&cturer ; for improvement in the process 
of making or manu&cturing a certain article or tahnCf 
composed of silk and worsted, for useful purposes* Dated 
April 12, 1823.— In two months. 

To Girard Graulhie, of Castle Street, Holbom, in the 
City of London, Gentleman; in consequence of communis 
cations made to him by certain Foreigners residing abroad, 
and discoveries by himself, for a Machine or Apparatus^ 
upon a new and portable construction, capable of bemg in- 
clined in different degrees, adapted to the conveyance of 
persons and goods over water or ravines, for military or 
other objects, and applicable also to purposes of recreation 
and exercise. Dated April 16, 1823. — ^In six months. 

To Joseph Johnson, of Waterloo Bridge Wharf, in the 
county of Middlesex ; for certain improvements on Drags 
to be used for Carriages* Dated April 16, 1823. — In six 
mondis. 

To Samuel Hall, of Basford, in the County of Notting- 
ham, Cotton Spinner ; for a certain method of improving 
Lace, Net, Muslin, Calico, and every other description of 
manufactured goods whose fabric is composed of holes 
or interstices ; and also Thread or Yarn, as usually manu&c> 
tured, of any kind ; whether the said manufactured goods, 
or the said thread or yarn, be fabricated from flax, cotton, 
silk, worsted, or any other substance or mixture of sub- 
stances whatever. Date^ April 18, 1823.— In six months. 

To William Southworth, of Sharpies^ in the County of 
Lancaster, Bleacher; for certain machine]^ or apparatus, 
adapted to facilitate the operation of Dyeing calicoes^ 
muslins, linens, and other similar fabrics. Dated April 19, 
1823. — In two months. 
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TECHNICAL REPOSITORY. 

LXX VII. -—New Improvements on . Steam-Engines. By 

Mr. Jacob PERKiirt* 
Ma. Perkins's invention is founded on a most invaluable 
discovery— that water is capable of ^iduring an elevation 
of temperature, even to a red heat^^pr perhaps,, an inde- 
finite extent, by being subjected to a very high degree of 
pressure ; which prdHure, while it permits the expansion of 
the molecules of water as a fluids prevents their expansion, 
or the liquid assuming the gaseous form of steam. 

'Instead If the boiler of the ordinary engines, Mr. Perkins 
substitutes a cylinder, which he terms the generator. This 
cylinder is made of gun-metal (the most tenacious metal, 
and least liable to oxids|(hln), of about three inches in 
thickness, closed at both %|ids, with the exception of a 



valve in the top, opening outwards ; which valve is IjOlde^ 
with weights, equal to the state of the pressure, fro]?the 
expansion of the heated water within. The cylinder is 
placed vertically,* in a cylindrical furnace ; consequently, 
it becomes surrounded, on all sides, with the fire, and soon 
acquires a temperature of 400** to 450** Fahrenheit. The 
production of steap^is effected by an injecting-pump throw- 
ing in water at one part of the generator ; which displaces, 
through the vaR%, an equpl quantity of hot water from the 
/^generator. This water, at 4^0**, passing into the induction or 
steam-pipe, instantly expands into steam, communicateinirith 
the working cylinder, and gives motion to its piston, which 
is placed in a horizontal direction, for the more convenient, 
application of its power to machinery. The reciprocal 

• From TAf JlpinMN. 
TOIi. in. D D 
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action of the piston, opens and shuts the apertures of tbe 
induction and eduction pipeSj by means of rotary Y$^es^ as 
usual in somd other engines. But the operation of generat- 
ing and condensing the steam, is effected so instantaneonsljf^ 
by this engine, thiU; the piston per&rms abaut SOD strpkes 
in a minute, when the engine is at full m>rk. Indeed, con- 
sidering the smaH extent of surface, me power of this en- 
gine is almost incredible; the generator containing only 
iEtbout eight gallons ^water^ and the working cylinder not 
exceeding two inches diameter; with a stroke of thepistoo, 
about IS inches in length. The piston rod gives motion 
to a crank and fly-wheel, similar to other engines. 

A most decided impjfebvement is also made by Mr. Peii^, 
xn condensong the'stedm under a T^ry great degree of 
|)ressare, and at a temperature of about SSO^ ; and, in diif 
*tate, returning it into the reservoir, for the successive sup- 
ply of thd generator. In consequence of thisueconomical 
arrangement, the space occupied by the engin^,^ with all%s 
appurtenances, does not exceed an area of six feet by eight* 
^Phe present model is calcul^d as equal to a ten-iiorse 
^Wer ; and Mr. Perkins coniJIders the whole of the ap- 
paratus of sufficient size f<» -a 30-horse engine, with the 
eyajlption of the woriiJig cylinder and piston. The con- 
^Umption of coal for this engine, is VFilJiin two budheb 
per day, when at fiffl work. 

AH risk of accident is effectually provided against, by the 
■following ingenious contrivance. It should be remembered, 
that, owing to the i»mall e^^tent of surface, exposed to Ihe 
expansive force of the steam; and tHi^atter being gene- 
rated mily in sufficient quantity for each j^cceeding -stroke 
of the piston ; there is much leiw liability to accident froni>. 
thifccngine, than in most other high-pressure engines. To 
prevent, "however, the possibility of such an event, the In- 
duction pipe, in 'which the steam is produced, is calculated 
to wiflistand an internal force of 4000 pounds to the square 
inch : and it si als6 provided with a thin copper tube, wWch 
is calculated to.burstj at a pressure of 1000 pounds; while 
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the pressure, .iin,der whieh IVJf^ EerJ^ins wprk^ the ei^gigfe 
doe^ not exceed $00 poinds on th^ square inch. 

In Qrdep to demoiistrp^te the per&ct safety of thi3 epgin^ei 
notwith^stfliiding this i^n^ei^se intejrnal prjBs^iJire, Mr. Per- 
kins has, on several occasions, urged the po>f(Br of tl^e 
steam, Until it burst open the side of the copper tube ; 
without occasioning the smallest risk, either to the specta^^ 
tor, or to any other part of the apparatus. This mode of 
allowing the escape of the steam, bj^ rending open tbei^^ide 
of the copper tube (which is made of a detem^^ate 
strength), is, probably, superior in the certainty of its 
operation, to any modification of safety-valves. 

It is alsQ a ve^ re^).arkable fact, that the steam, which 
escapes, in this case, is not, by any means, of that elevated 
temperature, which might have been expected, from its 
prodigious force. This fact seems to involve some points, 
connected with the doctrine of latent heat ; or the convefr 
sion of fluid into gaseous matter, and vice versd; with 
which we are, at present, but very imperfectly acquainted; 
We understand Mr. Perkys is further engaged, on some 
Tcry important inquiries, on this mosi; intricate branch of 
natural philoSophy. 

We have not heard any comparative estim^e of the 
pnce of Mr. Perkins's engines ; but we apprehend jtheir 
original cost will be very considerably lower than4hat of 
others ; whHe th^ ean i3e iix^iked with one-t6nth part of 
the foel, and occupy only a fifth part of the space required 
'for those of the low-pressure construction. The latter point 
is one^f the higtest importance, in situations where mapu- 
fecturers are limited for rocmi ; as in the metropolis, and 
other great towns. 

The very superior eebnomy 6f these engin^ over all 
others, not only in the consumption of iuel and water,, but 
in the weight of materials, must also render them peculiarly 
adapted for locomotive engines ; and we entertain little 
doubt, that steam carriages will, ere anpther twenty years 
have elapsed, J^ppme^#iif geuerally i^lppted MQpu^ u« 
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fjluun vessel! are, at the present And, when we take 
into consideration the immense saving in the consumption 
and tonnage of coaLs, we are of opinibn/that Mr. Perkins's 
invention will infinitely extend the use of die steam-engine 
in navigation. 

LX XVIII. — On a Self -acting jlpparatus, for supplying 
Steam-Boilers with Water ; and on diminishing the Conr 
sumption of the Fuel,' employed in Heating them. By Mr. 

' TcroMAS Hall, Engine-Man to the Glasgow Water 
Company.* 

WITH A PLATE. 

To the Society for the Encouragement of Arts, Sec. 
The Memorial of Thomas Hall, sheweth — 
That your memorialist has been entrusted with the 
management of steam-engines for a period of nearly thirty 
years ; about half of which time he has been m the above 
Company's employ, having at present under his care three 
of Botdton and Watt's engines ; one of which is of 60 and 
the other two 27-horse power each; all of them were 
fitted up in a complete style, with bSilers, feeding and 
damping apparatus, after the common mod^ ' 

Having long been of opinion, that the very great con- 
sumption of fuel, in the working bf steam-engines, might 
be much diminished, your memorialist tried many experi- 
ments, in order to attain so desirable an object. These 
he conducted with the utmost care ,* and, at length, in- 
vented, what he considers a decided improvement in the 
apparatus, and in the mode of feeding boilers, by means 0f 
which he has effected a saving of fuel, amounting to nearly 
S5 per cent ; as will be seen fi*om the accompanying con|- 
parative .s^rttttement of the actual consumption, during the 
Ia&(t two n^eks of his experiments. Instead of allowing tii^ 
admission of a constant supply of water into the boiler, 
suited to 4;he proportion of steam required, your memo- 

* From Vof. XI#. of the Transactions of the Society for tke £n* 
couragemeal of Arte, Manufactures, and Commeree^-rXbe Societj voted 
tUt mm of Tea Guiueas to Xr. Hall, for Hue Apparatui. 
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rialist admits a gTven quantity at stated times. Convinced, 
|rom his own experience, that the use of this improved ap- 
:pa1ratus, and new mode, of feeding, will increase the above 
iiaving, in all works where the power of steam is employed ; 
and as such a saving, to works of ^reat extent, and where 
the price of fuel is high, must, to all interested therein, be 
a matter of great importance, and a strong inducement to 
its universal adoj^ion;. he will endeavour to describe it, as 
exhibited in the drawings relative thereto, herewith sent. 
(See Plate XIIL) 

Your memorialist made the aforesdd experiments with 
Ihe.GO-horse engine, which was. worked about 17 hours 
daily, at a speed of 1^ strokes a minute. Size of the 
pump, 22 inches ; stroke, 8 feet ; height to which the water 
is raised in the city, . 130 feet. . This engine is provided 
with three boilers, each 16 feet.9 inches long, and 6 feet 
1 inch deep. Length of. furnace-bars 3 feet 3 inches; 
width of furnaces, 4 feet 6 inches; declivity, one foot in 
three. This construction^ though admirably adapted for the 
common, is for too powerful for the new mode of workings 
as it does not require such large fires; on which account, it 
has been found necessary to contract them nearly one fourth $ 
and two boilers alone are required to forriish the engine with 
sufficient steam : — common height of water in the boilers, 
3 feet 6 inches. 

It is well known, that when engines are stopped at night, 
there is always more or less fuel left unconsumed ;. to which 
more fuel is generally added, in order to have the furnaces 
in a proper state for starting in the morning. This strength 
of fire, it is obvious, must greatly diminisli the water in the 
boilers; so that, when the engines are seta-going, a great 
deal of water- must be let in to make up for the loss sustained 
by evaporation; at which time, i^lso, a great addition of 
fuel, and much care and attention, are requisite. . In order 
to do away all these, your memorialist adopted the plan of 
runhing-in a given quantity of water at night, above the 
ordinary height; w^^ch he found might be done quite safely 
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ik Bdilerd of the abat^ ^ib,.t6 fhfe &±t&it tff 16 ih 
When he began this mode of feedirfg, h& If^ttftteid y/^USt, 
by opening the sfop-cock, on a Ip'artch-irtpg of 2^ UftkiA 
bore, t^hich ik cdtihected difectly, froth th^ thkiti-pp^ km^- 
teying the teater tof thfe city, with the tdp 5f th^ fia6dhi| c* 
dan^er-pfp^. This pipe wa^, ofigitlaflly, bo pk^di fit 
filling the boilers after cleaning ; ih«<t^^ of bavihg & dsterft 
in the bbiler-hotise for that pBfpdi&e. I# MAH by having ^ 
use of this pipe that b^ pddsessed such ample faidaibs of 
ascertaining correctly not only the extra height to' wl^b 
water ifiight, with si^ty be admitted info the boiler ; But, 
ali^O, of conducting, and bringing to maturity, the i^hote 
process Before^ opieiiing the i^top-cock, the valve in ibs 
damper-pipe which admits the water was kept op^n, by at* 
tddbing.a weight to the floftt^enfd 6f the lev^r. He then 
bad tb dtand by the upper guage-codc, till fhd quantity ef "^ 
wat^r, before i^pecifled^ was run into the b6iler ; Although 
hie cotild, by this means^ nianage the filling of the tibiler 
quite veil himsielf ; jrei, it beifig a itice point, it required 
great ca^e, and very constarit attentioiii To save this 
trouble, and to obviate any objection which might, bteides^ 
arise to the general i^doption of his plan^ frbm the daiigel: 
of over-fiUing, or the inconvenience of hot ihtrbduciiig a 
sufficient quahtitjr of wat^, thfe placing of another floaf in 
the boiler, above that in general use, suggested itsfelf to hift 
mind; arid thid he fomid completely to ans#^r th^ dfnd 
proposed. This second float he fixed at the distance of 
18 inches from the first ; and counterpoised i1^ by a weight 
under the common one. Its use may be described thus :— ^ 
k I, figs. 2 & 3, Plate XIII, represent th^ two fioats in 
the boiler w, with their respective counterpoises n o. By 
removing the weight w, the floats descend, andj cotis^- 
quently, open the feeding-valve />, fig. 3 : water being theil 
adinitted, by turning the stop-cock by hand, the feeding <tf 
the boiler goes on j till the water having re^hed the upper 
float, it gradually ascends, and shuts the feeding-Valve, 
thereby preventing the admission of water beyond the 
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height Already stated ; but r^tdtingy also^ the mtani shut* 
ting of the the Stop-^ock again j the n4glecting of wtuch watiid 
occasion a waste of water, by oikii^mng the damper-p^)^ 

In order to remedy this serious inoonteniefice, yout 
memorialist was next led to tiie invention of the small cis- 
tern ^^ fig. 2: this. he placed on a lev^l with the top of the. 
feeding-pipe» with which it eommiUnicates^ by the conduit- 
pipe ii. On the top of this cistern is a^lalve c, rendered 
self-acting, by m^ans of a float Ji^ suspended feom th'8 lever ^ 
and counterpoised by the weight df« The action of this 
improved feeding apparatus may be estplained^ as follows : 
when the engine is stopped for the night, all that isn^ceS'^ ^ 
s^y, is the removal of the counter-weight n, fig. 3; oa 
which, the feeding-valve p instantly opens, firom the desceni; 
of the compound flout ki; the water then flows idong the 
conduit-pipe ii from the cisterit g, causes the falling of tli^^ , ^ 
float kftai consequent opening of the vdlve c, and the ad* 
mission of the water from the main-cistern a^ by the pipe k 
A constant supply is &us kept flowing into the boiler, 
until, by the ascent of the water, tb ike line par^lel widi 
the flo^t ky fig. S| the feeding-valve is shut: the walier«; 
howeyefs contkiuing to flow into the small cistern g, raises 
the flo^ £, which shuts off the c<»nmunicfttion with the 
pipe b by the valve c* Tfie feeding of the boilers is thus 
managed with great simplicity and ceitaint^ ; the wmstp of ^ 
tuaier completely prevented \ and aUmdaMce at tk0 U^p^^ock 
rendered unnecessary^ 

By suspending the lower oouilter*wdght in its place, a€^ 
the tiuae of setting the engine to work, the farther ingress ef / . 
the water is stopped ; tS^/B e^ttra eighteen inches of water 
being found suffici^it to work the edgtne nearly six hours. 
The running in^ a large q%ianiiiy Sweater at this time, Qs 
well as the care and attention reqmred if} he paid to tlm firing 
on the ordinary mpdeoffee^g, creulsGdiepens&iwiih* 

, It has been stated^ that &e qoaiitity of water a^iU4^ 
il^0 the boiler at night, beyond the o&mm6n height, m '■* 
e^ht^^ inches. Tbi0/miditi6n» bt^eyef, ftom the heM 
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of the fturnact^, soon attains a state of;e1)uIlition, and a con- 
sequent diminution. Here, the utility of the self-acting 
valves in the cistern will t^ evident; as, whatever waste 
takes place in the boiler, is thereby, completely providedfor. 
. By the single process of admitting this more than ordinary 
height of water at night, from 8 to 10 cwt of fuel is saved. 
. Where engines cannot, from the nature of the work, be 
conveniently sjtoj^d during the day, the saving from the 
filling the boiler at night can only be obtained ; for the 
weight n, being an exact counterpoise to the upper float 
kf so soon as the water in the boiler has decreased beyoiid 
eighteen inches, the under float comes into action the sleune 
as if the other had not been in use, and feeds the boiler in- 
the common way. . 

t But, where engines can at any time be stopped, to allow' 
the introducing a given height of water into the Ix^lers, the 
great advantage of doing so will be apparent ;—<'a8,' when 
your memorialist, at such times of the day as the service ' 
would permit, stopped the engine for repairs, opportunity- 
was again taken to admit water into the boiler, by removing, 
as before, the counter-weight n; this occupied from thirty 
to forty minutes, at the end of which time the steam was 
quite ready to start the engine, provided the necessary 
repairs were finished. The waste of fuel, during this opera- 
tion, was rendered quite trifling ; the chimney-dam|)er 
being .confined somewhat below the working point, by 
means of a hook and chain. A fartJier saving of nearly 
^ cwt^ in fuel was obtained by this second filing with water; 
a third sufficed for the day's work of seventeen hours, when the 
same result was again produced; wISch completed a saving of 
about a ton of fuel per day, from your memorialist's new mode 
of feeding J being nearly 25 per cent., as already mentioned. 
. It is^not to this decrease Hn the consumption of fuel, • ahne, 
that he would solicit attention; j^t also to the farther saving 
which will arise from the boilers and furnaces lasting for a 
^'much greater length of time than they do on the common mdte 
rf working t as the comparative statement of the qumiity of 
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Ashes produced'from both methods will, in part, evince: it 
also greatly simplifies^ as well as diminishes^ the mimual 
labour and attention; and consequently, lessens the probability 
of accidents, arising from the carelessness or inattention of 
the engine-men or fire-men. 

The saving of fuel might be carried to a still greater ex* 
tent^ if the main cistern a, were to be placed in a convenient 
situation to receive the warm luater from the engine; and if 
8team-boilerS| in general^ were made sufficiently large^ to allow 
the admission at night of the requisite quantity of water for 
the ensuing day's work; and particularly where engines can- 
not be stopped during the day. Even on the plan of feeding 
with cold water, the saving would be greater, were boilers in- 
. creased in size ; the filling at night, being the prime object 
But that the consumption of fuel must be vastly lessened 
by feeding with warm water, there can exist no doubt. 

It seems only necessary, now, that your memorialist 
explains fig. 4 ; which shews the floats, and the manner of 
fixing them to any given height, by the sliding-rod attached 
to the same lever as the. common float. The utility of 
this invention will be strikingly evident, in those works 
especially where engines are stopped at meal hours, or any 
other times; as, whatever quantity of water may be wanted 
to be run into the boiler, all that the fire-man has to do, is, 
simply to remove the counter-weight n, and fix the float k 
to the height required. The filling will be finished by the 
time th^ engine is to be set to work ; previous to which, 
however, the weight n must be again suspended in its'iplace. 
Thus no working time will foe lost ; md, besides, the fire- 
man may, in the mean time, be employed, with advantage^ 
in some other way. Thomas Hall. 

Comparative Statement of the actual Consumption of Fuel,on 
the Old and New Modes of Working; and the Quantities 
of Ashes produced. 

In the week ending S4th of November, 18S1, the engine 
was worked 103 hours 2 minutes ; the quantity of coal used/ 
18 tons 12 cwt ; ashes produced, 1 ton 4 cwt. 



S70 Pt^atation of Malachite for Pamtv^, 

In thewdek foUowing^ tb* engine worked KB h^nlni 
^foinxitm) cmI eaamsmed^ JM^tooB i^cvn^; aakea produoedi 
1 IM 16 iSwt. The fires kept in^ the whole tkae, with tbd 



Coals Ash«s 

c«nftiit»0d. ffadvut^ 



Tims. Cm. To**, Cut, 

1 Aft #M*I eoHinftitntoli df cdil^ oii th4 *Uf ttddtf^ 34 4 • * 1 id 
Fktft week*s confamption of ooal, on the new mode, 1.8 .12 . « 1 4 

5 13 . . <2 

£qual to about 19 dwt. of coal less used per d£iy ; ittid 

2 cwt less of ashes produced. 
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CEATIFIdiliTE. 

February 14M, IS^C 

I, David Denny, Secretary to the Company of Propri- 
etors of the Glasgow Water- Works, hereby attest and con- 
firm tl>e foregoing statement ; particularly in so far as re- 
lates to the saving of coals ; which has been very con- 
siderable. 

David D«nny. 
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LXXtX.—Oit the Prepctnttim of Malachite for fabttingi 
dfrdoH tht Manufacture of Blue Fefrditer. 

(Cofitinued tt&A (). 355.) 

To prove the greert p^tfe thus obtained, atid ill otdef td 
ascettiuh how ihuch w^elf it ebutaitts,— a& the felatlve 
quantities oi^ the othfe^ agents to be employed are thereby 
d6teMihed, ^ we carefully dry 10 giiainfiies of it: if it 
pfddueeii, dn trial, 27 cfentiemes of dry rtattet, put l2 kflo- 
gramttifeii* hito a deaHrough, or ttlb, bf white yftiyoA, ^hich 
will hold «fbdtlt ^0 Bttes ; then add to it It kibgr^ktnme of 
the ctt^Ati 6f liiAe; mixing the whble togethei* qtdckly : iXfA 
inst&htly ddd tt> this mixture 7 deciUtres of to ^fcq\!ie6itt 
solution of pot-ash (common pearlash)at 15 degrees, which 
has been previously prepared : then again Veil miit th6 
whole together; and immediately grind It in a colour-Aiill, 
similar to that already described { as the quickness of this 
operation has a great infliience on the beauty of the product. 

* If it presents eithter a grebter or a lesser relative quantiijr of watei> 
we may employ more or less of it, but always in tfi'e tatib 6f 5? to ll 



HdVe ali^ ttt fa^a^ f^dy pf^^&tbS^ m§ ^cfWa^m; (he 

600 gtiUhm^s of' tidlpha^ of tbppev, eia^h di§^lf^a dej^ 
t^rtely in * litr^i^ of destr Wfttei^. 

Wheft the padte hds riih froto the ftiillj H3t5 dri fe^rthfefi 
vessel ; raise the upper stone, ^tld tidtte^t A^ qxAHMy ift&f 
t)0ssible, that pUstb Which ktili adheiHe^fd the ^id^^ biihe 
milly SM to thk %Mdcei b^ tM ston^^, Wi£h k htxi^hi afid 
put the ^hdleiritd a bottle • th^ii immediately ttdd ttid Mix^ 
tibnfe 6f sul|)Bate of tib^pei: kM s^UainttroHitt«j strongly shdK* 
ing the botUe^ iift^r hkVing prt^iotisly Corked if closely i ahd 
afterwards Ititfe the dfcfrk with a cemdit, comjjbsfed rf 
pitch and tallo\^. 

If this operjttidn is t^ell conducted, We may ifiake by thii^ 
procesis, £ltid with ihib same uteiisiis, si:t bottles in tw6 
hourife ; atnd, very easily^ tWerlty-faur in k day*. All thd 
bottles, well luted, as we have above stated, remain in thii 

r 

State fof four dayii : at the fex^ratioh of Whi6li time, p6ur 
the dohterits 6f fdtH* of thfefse bottles iAto a brandy-pipe 
which will cbill^iri about f6rty pails of Watei- (of 400 liti^) j 
£hat is to s^y, divide itito six pipes the tjoftteiits df twenty* 
four operations : th^h fill lip the pipes, within k few incht^si 
of the tap, with cleiar water, and mix the wholfe well tdgfethef 
with a rake : the precipitate which forms will occupy tiedtlf 
the third part of eafch pipe. A syphori is th^li placed ttt^out 
ah inch above the pffecipitat€^, to allow us to draW dff tbi 
clear water, without disttii^bing the pfedpitat^ Thii 
opersltioh ihay bie pei'fdrin^d once a ih^ iii WimJI^ tod 
twice in Summer. 

We again fill the pipe with watdi*, dhd slif up the precipi-^ 
tate with a rake: and, if after ^ight washihg§ p^rfbrmed !h 
this mariner, the Water dec^hted stUl «eh6ibly dbaiigi^s th^ yel- 
low coldur of the pdpef litaih^ with tuftt^i^ic torifed, we tililirf 
(Continue the washings with additiorial quHtititi^s of W^fe)^$ 
Until it ho longer: dfaangefs th6 cdldtii* of thfe tuf in^^ic papcf*. 

^ At the end of each day's work^ all the utensils and the juill^ in pariU 
cular, must be very carefully wa^hi^d iUid cteati^; 
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When the precipitates are sufficiently washed, tfaey tat 
jt|0rown on coarse linen fflters, like those which we kaTe 
above described; and left to drain. Each pipe produces 
from forty-five to fifty kilogrammes of this paste,' which 
is sold in this state, and is chiefly employed by the maau- 
fisu^turers of paper-hangings. 

. We manufacture three qualities of blue verditer. By 
the process above described, the first qualify b obtained, 
^n0#n in commerce under the name otsuperjine blue. To 
prepare the s^sond quality, known by the name oijine blm, 
we add 500 grammes more of lime, and employ white sal- 
-ammohiac. Finally, we obtain a third quality, known by 
the name of Blue No. 1, by employing two kilogrammes 
of lime, instead of one ; and 600 grammes of white sal-am- 
Pdoniac, instead of 250 grammes. The mode of prepara- 
tion,- in other respects, is exactly the same/or all die three 
products. 

. In order to obtain blue verditer in lumps, of correspond- 
ing qualities, it is sufficient to dry die paste on frames 
made of laths of white wood, (fixed rather closely, and 
placed in the shade,) with very gentle heat. During the 
summer, we arrange these frames in lofts, where they re- 
ceive a part of the heat which the sun communicates, to 
the tiles. 

The blues in paste may be employed immediately after 
they are manufactured, for psdnting coloured papers, and, 
more particularly, for the ^oj^mZ u/or^. 

Th^iuperjine blue verditer in lumps, is used by painters ; 
but this consumption of it is much less than that in the form 
of paste, as it sells much dearer. They do not make into 
lumps the blue of the third quality. 

. In England, the verditer is prepared with the nitrate of 
copper which results from the cleansing or pickling, as it 
is termed, of copper with the nitric acid. The process 
which they use, must be analagous to that which we have 
described, as the composition produced by the result is the 
same; but they imagine however that they can replace 
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and the Manufacture of Blue Verdlter. SJS- 

tte hydrochlorate of copper formed in the operation (in de- 
composing^ as Ve bave said, the sulphate of copper by the 
hydrochlorate of hme) by the nitrate of copper, without 
any difference resulting in the action of the other agents 
which infkiepce the properties of their products. ' ^^^ 

M. Pelletier has published a process, by means of which 
he supposes that the English . obtain their verditer from 
nitrate of copp^'; but as; on following this method exactly 
as it is described, we duinot obtain salealSe products, it 
is probablqiwat his description is incomplete. 

This chemist has found the fine blue English verditer, jfe) 
JH to be compdibed of copper 50, carbonic acid 30, oxygen 10, 
lime 7^ and water 4 parts. . P. 



LXXX. — fin an Instrument for Boring Hay-Stacks, to prer 
vent them from Heating. By Afr. Arthur Biddle.* 

Sir; Playfird, Suffolk^ May im^. 

HAVE taken the liberty of sending, for the inspection of 
Ae Society, a mehine in^nted by me in; 1815, for the 
purpose of boring hay-stacks, either in a vertical, ox in any 
otifier direction, in order, to give vent to the heat, when 
they are in danger of firii^; or for 4)f awing samples, when 
they are offered for sale. After trying several plans, with- 
^ out the desired success, I invented the instrument accom- 
panying this communication; and allowed a maker of edge- ^ 
tools in this village, William Wright, to make what advan- 
tage he could of the in^ntion. . He accordingly made 
•several instruments, till his death, which happened two 
years ago, and disposed of them in this neighbourhood, 
and in Essex, where they have given satis&ction, as ap- 
pears from the annexed certificate. *^ 

lam, Su-, ^ ^. ^ ^ 

&c. &c. &c. 

A. AxxiV, Esq^ See. ^e. tfe. ARTHUR BlDDLE. 

* From Vol. XL. of the Transactioni^ the Society fortke Encourage- 
ment q£ ArtvlCanufiu:ture8, and Comnlerce. — The Societj Voted the ' 
I^ugetSilver Medid to Mr. Btddle, in this uaefiil Inatcum^Dt. 
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For a g^eat number of yean? past^ a yast deal of I^y and 
clover, stov^ri &c. &c. baye taken much hurt by,9yer-^e^t- 
ipg ; a^d recourse has been h^d to ipethod^ fot If^ttifig put 
the heat from th^ stacks; such as drawing a sack up th^ 
n^iddle pf t^e stacks in making it; laying^a|||tmberpf wopd- 
ikggots across^. i^fc. &c. in proer to^prevent its turning.black 
(which is often tbe case), and so, becoming enj^ejy spoOed* 
I l^aye seen ^, st^pk so ovephe^ted as to be guo^ for y^ry 
^.t^le^ excepting the two ends of the stack, ^^bout seyen 
ye^s ago, Mr. Biddle, of Playford, near Ipswiph, Sy^olk^ 
invented an instrument for boring holes, in any direction, 
through any stack, or perpendicular, according as it was 
wanted, or fhought to be proper. • *i 

In ^ month of July 1815, 1 sait for one of ^ese instru- 
ments to a Mr. Wright, a blacksmith, whom ]Vf r; Biddle 
f^nplpyod ip m^e tho^^ (fi»i dfi I b^ye n\jf9'y§ «ffi§l?F?tep4 
Wright ihftd perwtission ^ Pl9k^y mi itlk^. tt^ ^P^t ^ 

tkemi PtJ }mg iB^ be ^vj^(JD) With t\m mtimi^mt, I fyw^ 

I qojul4 ^e iikvoni^ ithe ptack iia wy iiir^qtjipn, m •? kw 
gtp^t vm mi benefit, ftQ ppfiserv^ the Ptffcck ^os^ pyer- 

hc^^ji^gj wd 1 9^ fuUy9^m94^dyt)^iimwifk^h i?Wch^ 

hayje fepe^ /oyic^-iie^tfifl, i«nd lUj^rrflly .«p/wte4j if «€icpwrf^ 
h94^em\^ t9 .Mr. .Bi441^'s fesiynbprer; mg^t few/e feep 
.e;xc^llpnj bf^y/ I mly sp€#: |rf ci|;fi^n|$ta^c^ >t^ ^/e 
Ajppip i»^4«^ jpy (mn npU^je, aji^ A^refpr^ ,fis|ii froHf^ >&tr 
!tbp JxjgiJb ;pf 11^ W i? bere qQipm^w^t^^ AR^foT^ ^ij 

Af AjJLivifEsq. See. fye. ^c. JoHN THOMPSON* 



•Certificates, to the same effect as the preceding, were 
received from Mr. J. S^'Meadows, of R^est House, 
WitnesbwW„§ii|rpJiJtj Mr. ;Ricfrftr4 ^4 .Mrr|lpb^,rt 



kfpr^i^Hf ijtemfi'om ff^ng. STj? 

jPpppy, ^jso pf Witn^^pi; ^qiJ Mr, J. B^rk, pf Jiftilty?;?, 
near Peterborough. *^ 

Tljyp Ag^ipaJtwriilCQpi^iittee.of AeSopi^typJ,^^ 
fci^d »n ^p^rweiM; perfoi^w^d, uojier theif feqie(cti,(«j*, ,09 
4^pwiUies pf ]N(|t. Rbp4^, Tottejiliwi^cppy.t-yp^4 j wjhj^ 
afforded a very satisf;a,cfpr^ r^uit. 
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.DJESC5,IPTI0N OF THE INSTRIJRfENT. — Plai^ XlV» 

Figs. 1 & 2 represent the Borer, one-sixth of the real* 
size : it may be compared to a solid corij:screw> only that 
the blade is wrapped round the rod, and 4oes net Sma a 
pari of it. The rod, from a to its pc^nt ^ is finade Jtwmd 
and taper. The blade, at its lowet -extrendty, is ibr«iie4 
into an eye, which is s)ecured to the rod, by menns of llk^ 
screw c: from this ^n^^-^e ^n, or ciitting-edge, grad^Uy 
increases in width, and is wvapped round the rod, 9t equal 
intervals, !# the point tf, where is formed a square holefot 
the rod to pass throu^, as shew/i, fig. 3 ; and in ^iiidli k 
is secure^ by ^e screw a, fig. 2 ; the rod being in dHspMt 
maiie square^ to fit the hole. From a^to d, the cutting 
edge is broad, and nearly at right an^M^te with the Tod c 
t9ie part d e, is turned t^, yearly at right angles to ^e 
preceding, and is curved, as if it were cutout of a cylinder ; 
^ th4,ti.eirery p|u:t is equally distant frpm th^ axi$i. This 
P^t s>( ttie ^utt^r, must necessarily be longer than the dis« 
tunc^ Jl^yf^en the spirals ; otherwise the cuts would not 
be united: the edge, also, js jgiade.to slope baQ]^w^rd$i, as 
shewn at de, fig. 5; in consequence of which form, it gives 
a drawing cut, and thus divides the hay with great facility. 

The rod is cylindrical, ^bout twelve feet4ong, and Aree- 
fourths pf an inch ,ti^Qk : it is turned by a cross-rhan^le,^/]^ 
fig. 6; whiphm^y b^ secii^ed at difFere(nt distances. jipon 
the laad, according as the instrument advance^ into fixe 
stack, by means .of th^ screw g, taking into the holes hhf 
w^ch ^e .supk to the jd§pth of about a quarter of an inch 
in the jc;o4. tgt jthe ,wd pf the rod is a js^uare hole, or 
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socket, for the purpose of fiistening on another length of 
rod, the projecting end of which fits into the socket, and 
is there secured by a screw. 

The other part of the apparatus is the drawing-screw, 
t, ky fig. 1, the diameter of which is nearly equal to that of 
the hole made by the cutter ; and by means of it, the plug 
' of hay, detached by the blade, is drawn out 

Figs. 3 & 4 represent the Cutter, as seen parallel to 
tthe axis of the rod ; and looking from or towards its point 

DIRECTIONS FOR USING THE INSTRUMENT. 

first cut away the loose hay, where the borer is in- 
tended to be applied, then insert the point of the borer, 
and, by means of the cross-handle, turn it round, till the 
stack is pierced, either quite through, or to a sufficient 
depth; then withdraw the cutter, and, by means of the 
drawing-screw, repeatedly applied, take out the plug of 
hay which has been detached. If, however, thg hay be in 
a moist heating state, it will occasionally coil round the 
cutter, in proportion as it is pierced, and impede its action. 
In such cases, the drawing-screw must be slipped over the 
rod of the cutter, jiOi shewn in fig. 1. ; and it must be applied 
from time to time, to draw out the hay, in proportion as it 
is detached from the mass. 



LXXXI. — On the Use of the Blow -Pipe in Chemical AnalysU, 
and in the Examination of Minerals, By J. J. Berze- 
Lius. Translated from the French of M. Fresnel, by 
J. G. Children, F. R. S. &c. 

[Continued from p. 285.] 

CHARACTERISTIC EFFECTS OF ACIDS, AS COMPONENT PARIS 

OF SALTS. 

1. Sulphuric Acid — Is detected, by placing an extremely- 
small quantity of the salt to be assayed on a globule of 
silica and soda fiised together; or by mixing the salt with 
the soda, previous to its fiision with the silica. The second 
process is the easiest, but the first is modt certain. The 
uljphuric acid is reduced in the bper^tion, and sulphuret 
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of soda is formed : the glass immediately assumes a daik- 
brown tint^ or becomes colourless whilst in fusion, and red 
or orange on cooling, according to the quantity of salt 
operated upon. 

3. The Nitrates^li fusible, detonate with charcoal: 
those which do not fuse are to be heated at first to perfect 
dryness, and then red hot, in a glass tube, closed at one 
end : the tube is soon filled with the orange-yellow vapour 
of nitrous acid. ^« 

3. Muriatic Acid. — The method of detecting this has 
abeady been given in the Second Volume of this work, p. 79« 

4^ lodates. These, fused with the salt of phosphorus, 
colour the flame with a superb deep green. It is well to 
observe, in this place, that the salt of phosphorous^ as it 
begins to fuse, sometimes throws out little pale-green flames, 
arising from the combustion of the ammonia ; and, when 
heated pretty strongly in the reducing flame, it again pro^ 
duces a greenish hue; but these appearances cannot be 
confounded with the brilliant green flame developed by 
an iodate. ^ 

5. Fluates. — Since the discovery of fluoric acid, in many 
minerals, where its presence was not heretofore suspected, 
as in wavellite, homeblende and mica, it is become im- 
portant to have the means of detecting it by the blow-pipe. 
This is more difficult with those compounds of which 
fluoric acid is an essential part, as fluor, spar, topaz, 
cryolite, &c. than where it seems only to be an accidental 
ingredient, 'as in mica and homeblende. From the first 
fluoric acid cannot be expelled by heat; from the second, 
the relative position of their constituent parts changing at 
the moment of ignition, the fluoric acid is disengaged, and 
usually carries off with it a certain quantity of silica. 

If a mineral be very rich in fluoric acid, we mix it with 
salt of phosphorus, previously fused, and heat the mixture 
in an open tube, placing it near its lower end ; so that a part 
of the current of air which feeds the flame, may enter the 
tube: fluoric acid vapour is thus formed, which fills thQ 

VOL. III. ^ ]| 
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tabe, and may be known both by its lieculiar odour and by 
its corroding tibe gkss, whkh becomes diiU tbrougb ite 
whole length, and partiouhirly at those piloses where tbe 
vapour condenses. If paper, stained red with infusion pf 
Brazil wood^ be hdd to the nouth of the tube, itimmediately 
turns ydlow *. 

When, oil the contrary, fluoric acid exists in a mineral in 
small quantity, in combinatioti with a weak base, and a 
minute proportion of water, we need only heat the assay in 
a 'tube closed at one end, and containing a small slip of 
vnoistened Bra^-wood paper. The heat disengages the 
tiUoaited fluoric acid, an unpolished ring of silica forms on 
the i^aas, at a Httle dbtanoe from the assay, and the end of 
the slip of paper becomes yellow; sufficient indications of 
disengaged fluoric acid. In this manner, its presence may 
be detected in that species of mica, which contains only 
about one-4hirtie(h of its weight of fluoric acid. 

6. Phosphates, — ^The unexpected discovery of phosphoric 
acid in 'wavellite and lazulite has shewn the necessity of a 
test for this acid; the rather since the property of being 
precipitated with the earthy bases often occasions it to 
elude the investigation of the chemist, in experiments 
performed in the moist way. Reflecting on the known 
phenomena presented by phos^phate of lead, I endeavoured 
to 'find a method of detecting it, by means of lead or its 
"oxide ; I could not accomplish my object, without previoudy 
cond>ining the phosphoric acid with the oxide of leadin 
the moist way — a process inadmissible in the series of .ex- 
periments I had undertaken. After many fruitless attempts, 
I at length discovered the following effectual method.^ 

♦According to Bonsdorfifs experiments, the fluoric, phosphoric a^d 
oxalic acids turn Brazil-wood paper straw yellow —a property not possessed 
hj the sulphuric, nitric, horacic, &c. ac ids. But he observed that some 
of the latter, wh^n diluted with a certain quantity of water, also give it 
a yellowish 'tinge, though less lively and slowly devel(^ed; whereas the 
effect of duoric acid is immediate, and the colour a fine yellow. A 
fluate may t)^en be ascertained, by merely moistening it in a watdi^lass 
with muriatic acid, and after a few seconds, rubbing a piece of BivP^- 
wood paper with the mixture, when the peculiar effect of fluoric add wHl 
be evident. * ■ B« 
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Wefiiae the usay with hoi^ic^cid; wd whe^ the fii^^fioo. 
iscomplete^ we plunge the end of a little st^I wire^ rather^ 
longer llian the diameter of the globule, into it, ^d heat it 
in a good reducing flame. The iron beoomes osidatedat 
the expense of the phosphoric acid;, whence bqrate qf^ 
protoxide of iron^ and phosphuret of iron result; the latter 
fuses at z, pretty high temperature ; aud^ at the same (ime^ 
the assay^ which has spread itctelf oyer the whole lei^th of 
the wire^ resumes the globuUrform: as tbp globule qpoU| 
an appearance of ignition is generally seen iiear its bases 
ari^g£*om the eryatalUsatiou pf the phospl^uret oj^ iron* 
We )then remove lihe globule frond the (^rectal, :^ap it ip 
a piece of paper, and strike it gently op the anyil w^h tl^ 
haimuer, to separate the i^Qsphuretiof Jirpn^ whjiph we fiod 
in the form of a brittle mets^c glolHiJie, a.$tract^ble by the 
magnet, and having a j^^eelTi^oloured ^acture. Its britde- 
ness depends on the propp^tipp ojT the i^on; it may some*^ 
times he a little flatfeeped under the haimner, If the fussay 
contain no phosphpric i»$idf the §teel-wire will burn on]|y at 
theends which pr<:)^eCit)>eyopd the globule, pi^^sendng every- 
where else its form and .bjillii^pf^y. Sjmqe four or five jjey 
cent of phosphoric acid are iosuJSiciept tp fi;ise a m^ of 
iron, asiarge as th^es|]MrimeQts require, jb^^e uneq^^^ocal; 
a proportion, m)t exceeding that qu^tity^ jcani^t be d^Sr 
cosreced hy &isprpcess« : 

Before wje proceed to .dfiteftt ;th^ php^jphoirip aci^^ w^. 
must ascertain wJbfiil^r t^.aas^ may not cpn^aip, some 
jother substance^ reAuclble by tbe.irp;i, and capable of being 
fused vdth it into a globule: as sulphuric or arsenic acids; 
jor metallic oxides; ^inoe, inth/i^t case, we should obtain 
compounds x£ their bases, and iron. 

7. Carhonates^'^lChe dry. way furnishes no test that can 
be subsituted with advantage for the common one, of a 
drop of muriatic or nitric acid. 

8. Boracic Acid, — ^I have not, hitherto,. ^u^^epded in my 
attempts .to discover a test for this acid, by jthe blo[W-pipe-^ 
a. thing much wanted ; since, as well as :the .^^oric, it oftep 

eeS 
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Dccurs in minerals, in very small proportion, and firequaitly 
escapes detection, in analyses made in the moist way* 

9. Hydrates — ^Are easily known, by heating the assay in 
a mattrass; when, the slightest trace of water will con- 
dense in the neck; almost all substances give off a portion, 

10. Silicates — Are decomposed by salt of phosphorus ; 
the silica is disengaged, and the base combines with the 
phosphoric acid. If we employ only a small quantity of 
the salt of phosphorus, the silica generally swells up at the 
moment of decomposition, and absorbs the liquefied mass; 
by a larger portion of the flux, the whole may be changed 
into a globule, holding in suspension the tumefied semh- 
transparent silica, which is more distinctly seen whilst the 
^lass is ignited, than after it b cooL Most of the silicates 
gire a glass, which is transparent whilst in fusion, and be^ 
come opaline on cooling. If the assay contains but little 
silica, it generally dissolves entirely in the flux. 

- Every earthy or stony substance, wluch, with soda, fuses 
with effervescence into a transparent glass that retains its 
transparency on cooling, is either silica, or a silicate in 
whidi'the oxygen of the silica is, in general, to the oxygen 
of die base, as two (at least) to one. The glass of silica 
and soda has the property, therefore, of dissolving as 
much of the base, as the soda takes from die siUca. But 
if the assay contain only a small quantity of silica; or, ton 
instance, tlxe quantities of oxygen in die silica and base be 
equal, the decomposition of the silicate and the formation 
of die glas8» take place, indeed; but the quantity formed, 
is no longer sufficient to dissolve the base, whose p<Nres 
absorb the glass. A phenomenon often occurs, in that cas^ 
which seems a perfect paradox— 4iamely, that a mineral 
may form a transparent glass vnth a very small quantity of 
soda, which, with a little more, becomes opaque; and with 
a still larger quantity, infusible. This phenomenon com- 
monly occurs with the fusible silicates; whose bases, 
although infusible alone, form, as well as soda, a glass, with 
silica. A small quantity of soda displaces a small quantity 
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of the infusible base^ which, however, still remains in so* 
lution : every successive addition of soda, liberates a fresh 
portion of the base^ and the mass thickens and swells up 
more and more.* 

This relation, between the phenomena resulting from dif- 
ferent proportions of silica, has no exception, and always 
occurs with silicates having the same base ; but different 
bases behave differently in this respect As the silicate*, 
for the most part, are double salts, whose bases are often 
combined in unequal proportions, it happens that two liases, 
which in a certain proportions, readily form a glaiss with 
soda, in another produce it with great difficulty. 

11. The seleniaies, arseniates^ molyhdates, tungsiaies 9ni 
chromates; and those compounds, in which the oxides of 
titanium and columbium play the part of acids, are knowi^ 
by their characters. Thus, the seleniates and arseniates 
are recognised, by the odour they emit in the reducing 
flame, the same as the metallic seleniurets and the alloys of 
arsmic; the others are sufficiently marked by the effects 
produced by their acids. 

* In other words ; suppose an atom of any base, capable of fbrmhig a 
glass with silica, but infusible by itself, be united in a miaetal with an 
atom of silica ; on heating the compound with soda, the result will be, a 
fusible triple compound: for '' the glass of soda has the property of dis- 
solving the quantity of base, which the soda takes fVom the silica," and 
the globule wiU be transparent If two or more atoms of silica be united 
with one atom of the same base, it will give a transparent glass ; but if 
there be two atoms of base to one of silica, or the base be in excess in any 
other proportion, it will afford a result with soda more or less opaque 
and infusible, according to the more or less perfect abstraction of the siuca 
fVom the base, by the superior affinity of the soda, and to the quantity 
of base ; provided always, that the base be incapable of forming a fusiblje, 
transparent, compound with the soda. The explanation in the text 13 
founded on views peculiar to the author; by which, he -endeavoured to 
establish, as a chemical canon, that, *^ In combinations of two oxidated 
bodies, the relation between them. is always such, that the oxygen of one 
of them is a multiple by one, (equal to) two, three, &c. ; that is to say, 
by a whole number of the oxygen of the other.'* — {Essai sur to Thtmiit 
tl4s Propn'iynu Chimiqugs, T^. 3^. Pari$y 1^19, C 
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LXXXII. — On the Discovery ^ Acids in Mineral Substances ; 
, and on an addition to the Blow-Pipe Apparatus^ By James 
Smithson, Esq. F. R.S.* 

Sir, j^ru It, 109S. 

Acids, it is well known, havte been repeatedly overlodiied 
in mineral substances ; and hence dubioosoess still hovers 
over the constitution of many, although they have formed 
At subjects of analysis to some of the greatest modem 
.chemists* 

. To be able to dissipate all doubis-^to ascertaui, with 
certainty, whether an acid does or does not iexist ; iand^ if 
one is present, its species ; and this widi such fiudBty ihat 
the trial may be indefinitely renewed at pleasure, and made 
by all-'-so that none need believe, but on the testimony of 
•Us own experiments-^ the degree of analytical power, 
irhich it would be desirable to possess. 

So far as I have gone, in these respects^ I here imparl 
^ As the carbonates of soda and of potash preci{ntaie afl die 
solutions of earths and metab in adds; so do t&ey deooM- 
po« aU tbek <»lta. by fusion with them. Fusion, with oar- 
bonate of soda or potash, afibrds, then, a general meAod 
of separating acids from.afl other matters. 

Lead forms an insoluble compound with all the nunietal 
acids, except the nitric. It may, consequently, be im- 
mediately known, whether a mineral does or does not con- 
tun an acid element by the carbonate of soda or potash, 
with which it has been* fused, after saturation by acetous 
acid, forming, or not forming, a precipitate with a solii- 
tion of lead. 

If the production of a precipitate proves the presence of 
an acid, the determination of its species will presj^t no 
great difficulty. 

1. Sulphuric Acid. — ^If the alkali, which has recdivdd it 
from the mineral, is fused 'on charcoal, and then laid in a 
drop of water, placed on silver, a spot of sulphuret of 

* From the Annals •/ PhUoiophff, New Series. 
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silver w31 be prbdueed. Bright copper will lik^fwise asrve 
for this purpose. 

Fusion in the Mue flame wili often be sufficient to de- 
oxidate the sulphur. 

It is needless to deserve, that the alkali used in this trials 
mugt itself be perfectly free from sulphiu'ic acid. When 
such is not possessed^ its place may be supplied by 
AocheUe salt o^ by cream of tartar. 

2. Muriatic Acid. — I have likewise discovered a test of 
chlorine^ and consequently of muriatic acid, of ddiicacy 
equal to the foregoing. If any matter, containing chlorine, 
or muriatic acid, is laid on silver, in a drop of solutioti of 
yellow sulphate of iron, or of common sulphate of copper, 
a spot of black chloride of silver, whose colour is indej^n- 
d£uit of light, and which has not been attended to by chemist9, 
is produced. The chlorine, in a tear, in saliva, even' in 
milk, may be thus made evident. When the quantity of 
chlorine in a liquor, is very small, a bit of stilphate of cop- 
per placed in it, on the silver, is preferable to a solution. 
To find chlorine in milk, I put some sulphate of copper to 
It, and place a small piece of bright silver in the mixture. 

3« Phosphoric Acid. — The alkali contdining it, after iaatu* 
ration by acetous acid, gives a sulphur-yellaw precipitate, 
with nitrate of silver ; which no other acid does . The pre- 
cipitate obtained with lead crystallises, on the application 
of the blow-pipe. M. Berzelius's elegant method of defteet- 
ing phosphoric acid is universally known. (See p. 37S.) 

4. Boraeic Aeid^ — Its presence in caiiK)nate of magnei^ia, 
and in some others ofits compounds, is indicated by the green 
colour they give, during their fusion, to the flame of the lamp. 

M. Gay-Lussac has observed, ,that a solution of Ikk 
racic acid in an acid, chaises the colour of turmeric paper 
•to red, like an alkali.^ Borax, to which sulphiuic acid has 
been put, does so ; and the same isy of course, the caae 
with a bead of soda containing boraeic acid. 

The most certain test of boraeic acid, in a soda bead, &c. 

^ Annates de Ckimie^ei de Pkysiquey*tome XVI. p, 75. 
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is, to add sulphuric acid to it^ and then spirit of wine, whose 
€ame is coloured green, if boracic acid is present. 

5. Arsenical Acid. — Alkali, containing it, produces a 
brick-red precipitate, with nitrate of silver. 

6. Chromic Acid. — Chromate of soda, and its solution, 
are yellow ; and so is the precipitate with lead. That with 
silver is red. 

Chromate of soda or potash, fused on a plate of clay, 
leaves green oside of chromium. 

Chromate of lead, fused on a plate of clay, produces a 
very dark-green mass, which is, probably, chromate of lead ; 
with an addition of lead, it forms a fine red, or orange 
glass. 

Lead, added to the green oxide, left by chromate of soda 
on the clay plate, dissolves it, and forms an orange- 
coloured glass. ... 

The green oxide of chromium, sometimes acts the part 
of an acid. I have seen a combination of it, with oxide of 
lead, found in Siberia, in regular hexagonal prisms, having 
the six edges of the terminal face truncated. (Hauy, 
pi. Ixviii. fig. 63.) . Melted with lead on the clay plate, this 
would, undoubtedly, produce the orange ; and fused with 
nitrate of potash, it would form chromate of potash. 
^ T. Molybdic Add. — If molybdate of soda or potash, or, 
I apprehend, any other molybdate, is heated in a drop of 
sulphuric acid, the mixture becomes of a most beautifid 
blue colour, either immediately or on cooling. 

The solution of molybdate of soda in sulphuric acid, 
affords, with martial prussiate of potash, a precipitate of the 
same colour that copper does. Tincture of galls gives 
with this acid solution, a green precipitate ; but, with an 
alkaline solution of molybdic acid, galls produce a fine 
orange precipitate. If an alkali is put to the green precipi- 
tate, it becomes orange ; and if an acid to the orange 
precipitate, it becomes green. 

8.' Tungstic Add. — If tungstate of soda is heated with 
sulphuric acid, the granules of precipitated tungstic add 
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become blue/ but not the solution; and the phenomiena 
cannot be confounded with those presented by molybdate 
of soda. Martial prussiate of potash has no effect on this 
acid liquor. 

Tincture ofgalls, put to the solution of tungstate of soda 
in water, does not affect it. On the addition of an add to 
this mixture, a brown precipitate forms. 

If timgstate of soda is heated to dryness with a drop of 
muriatic acid, a yellow mass is left. On extracting the 
saline matter by water, yellow acid of tungsten remains. 
It is readily soluble in carbonate of soda. If taken wet on 
the blade of a knife, it soon becomes blue. This is made 
very evident, by wiping the blade of the knife with a bit 
of white paper. Possibly, a small remainder of muriatic 
or sulphuric acid among it, is required for this effect 

9. Nitric Acid, — Nitrate of ammonia produces no defla* 
gration, when filtering paper, wetted with a solution of it 
and dried, is burned ; the salt volatilizing before ignition : 
most, or all the other nitrates, deflagrate. 

If metallic copper is put into the solution of a nitrate, 
sulphuric acid be added, and heat applied, the copper dis- 
solves with effervescence. 

10. Carbonic Acid. — It is to be discovered in the mineral 
itself. The application of heat is, in some cases, required 
to render the effervescence sensible. It has been some- 
times overlooked in bodies, from want of attention to this 
circumstance. 

11. Silica, — A simple and sufficient test of it, is the 
formation of a jelly, when its combination w:ith soda, is put 
into an acid. 

It has evidently not been intended to enumerate all the 
means by which the presence of each acid in the soda bead 
could be perceived or estabUshed. Little has been said 
beyond what appeared required, and sufficient. 

ON THE PREPARATION OF SMALL PLATES OF CLAY. 

Mention has been made above, of small plates of clay« 
They are formed, by extending a white, refractory chyp 
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by blows with the hammer^ between the fold of a piece of 
jMipoTi like gold between skins. The clay and paper jtre 
then cut together with scissars into pieces^ about four-tenths 
of an inch long^ and two and a half tenths of an inch wide; 
and then hardened in the fire, in a tobacco-pipe. 

'they are very useful additions to the blow-pipe appiir 
ratus. They shew, -to great advantage, the colours of natr 
ters, melted with borax, &c. Quantities of matter, too 
minute to be tried on the coal, or on the pktina foi^ or 
wire, may be examined on them, alone, or with fluxes. 
Copper tnay be instantly found in gold or silver, by fusiiig 
die lightest scrapings of them, with a little lead, &c. &c. 

Cut into very small and very acute trian^es, clay af- 
fords a substitute for Saussure's sappare. 



LXXXIIL — On an Improved Bistoury. Invented by Mr. 
J. MiLLiKiN, Surgeons* Instrument Maker; No. 301, 
Strand.* 

WITH riGURES. 

The common bistoury,ns a slender curved knife, employed 
by surgeons in opening sinuses, and deep-seated ulcers, of 
particular kinds. But, from the form of the instrument, 
and the local circumstances of the diseased parts, it is 
hazardous in use, imless a director has been previously in- 
troduced, to guide the surgeon in the introduction of the 
bistoury. This, howeVer, occasions additional suffering to 
the patient, and requires the presence of an assistant 

Mr. Millikin has combined the director and knife in one 
instrument, by perforating the handle, and introducing 
through this a steel plate, of the same width and curvature 
as the knife ; which, closely applying itself to this latter, 
completely prevents it from doing mischief during its itttro- 
duction ; and is withdrawn afterwards, without difficulty, 
by the finger of the operator. 

* From Vol. XL. of the Transactions of the Society for the Encourage- 
ment oi Arts, Manufactures, and 'Commerce. — The Society Voted its 
tLarge 'jSily^ Medal to Mr. Mitlikin, for tbii Improv^meiit. 
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lb Plate XIV. fig. 7^ is^ a back view^ and fig.%a^(Sid^ 
view of die instrdtnent* — Fig. 9, is the knife, ivith oAe of 
the scde^r of the handle removed, to stew the eurv^d 
gtoove, in whieh the lower part of the guard i k is de|)iOsit^d; 
and tfarou^ whieh^ it is withdrawn, by ttiakiing pt^ssiur^ 
with the ^nger on the sidb of thie stud A ; gg, is the blade, 
entirely sheathed by the guard ? in fig. 7, and partially M 
in fig. 8; the base of the Made is carried down to the bdt- 
totn of tiie handle at A; l& m, fig. 9, shew two pieceis^ojr 
iron, inserted ki the handle, and forming the ^oove, 
through which the guard passes. 



LXXXIV. — On using Oak Leaves in Hot-houses^ SSc. By 

Mr. William Speechly. * 

Insects excepted, no greatermisfortune can befal astove 
df Pineapple plants, than an over-heat of the tan; for, 
notwithstanding aU the c»e a gardener can bestow, When 
this happens, the plants are generally injured in a greater 
6r lesser degree. It used to give me much concern, during 
the time I used nothing but tan, that lio effectual means 
could be found, to remove so great a grievance : buty by 
snbstiiuiing oak-leaves in the place of tan^ this mischief is 
absolutely amnhilated. 

I presume, that the leaves of the oak abound with the 
same heating quality as the bark of the tree, therefore the 
sooner they are raked up, after they fall from the ti^es, the 
better ; as that quahty will naturally decrease, during the 
time they are exposed to the weather. • 

After being raked into heaps, they should immediately 
be carried to some place near the hot-hoiise, where they 
tnust lie to couch. I generally fence them round with char- 
•Coal-hurdles, &c., to keep them from being blown about the 
garden, in windy weather. In this place we tread them 
well, an^ water them, in case they happen to have been 
brought in dry. We make the heap six or seven feet in 
* From his Treatise ^* drf the Culture of the Pineapple. •'^ 
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thickness, covering it over with old inats, or any thing dBe, 
to prevent the uppermost leaves from being blown mwaj. 
In a few days the heap will come to a strong heat. F6r 
the first year or two, that I used these leaves, I did net 
continue them in the heap, longer than ten days, or a fort-, 
night; but, in this, I discovered a considerable incon- 
venience, as they settled so much, when got into the hot- 
house, as soon to require a supply. Taught by experience ; 
I now let them remain in the heap, for five or six weeks; 
by which time, they are properly prepared for the hdt- 
house. In getting them into the pine-pits, if they appear 
dry, we water them again ; treading them, in layers, ex- 
ceedingly well, till the pits are quite full. We then cover 
the whole with tan, to the thickness of two inches ; and treiwi 
it well till the surface becomes smooth and even. On this, 
we place the pine pots, in the manner they are to stand; 
beginning with the middle row first, and filling up. the 
spaces between the pots with tan. In like manner, we pro- 
ceed, to the next row, till the whole be finished; and this 
operation is performed in the same manner, as when tan 
only is used. 

After this, the leaves require no further, trouble the whoU 
season through^ as they will retain a constant and regular heat, 
for twelve months, without either stirring or turning ; from 
their appearance when taken out ; (being always entire and 
perfect), it is probable, they would continue their healy 
through a second year; but as an annual supply of leaves, 
is easily obtained, such a trial is hardly wor& the 
trouble of making. However, as a saving in leaves 
may be a desirable object in places where they are not 
very plentiful, I made the following experiments. One of 
the pine-pits was filled with one part of old, and two parts 
of new leaves, well mixed together. Next year, one pit was 
fiUed with old and new leaves, in equal quantities. In both 
these experiments, I had the satisfaction to find the pits, so 
filM^ to retain a heat through each season, equal to ths 
trther pits, that were filled eiltir^ly with new Isaves ; fmi. 
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stnee that time we have always used the whole of. the, 
tindecayed leaves, mixed along with the new ones. 
- I hare also constantly used the leaves, after they werex 
taken out of the. hot-house, in the early-made hot-beds, and 
always found them to answer quite as well as fresh leaves. 

I must beg to observe, that when the leaves are intended 
to be used a second time, it will be proper, at the. taking 
them out of the pits, to remove some few at the top, as also 
on each side ; because the leaves, at the top and outside 
of the pit, approach most to a state of decay. 

After this, the pines will have no occasion to be moved 
but at the stated times of their management, viz. at the 
shifting them in their pots, &c. when, at each time, a little 
fresh tan should be added, to make up the deficiency 
arising from the settling of the beds ; but this will be in- 
considerable, as. the leaves do not settle much, after their 
long couching^ During the two first years of my practice, I 
did not use any tan, but plunged the pine-pots in the leaves, 
and just covered the surface of the beds, when finished, 
with a little saw-dust, to give it a neatness. This method 
was attended with one inconvenience ; for by the caking of 
the leaves, they shrunk from the sides of the pots ; whereby, 
they became exposed to the air, and at the same time, the 
heat of the beds was permitted to escape. 

Many powerfiil reasons may be given why oak-leaves 
are preferable to tanners' bark. 

First, They always heat regularly ; for, during the many 
years that I have used theni, I never once knew of their heat" 
ing with violence ; and this is so frequently the case with 
tan, that I affirm, and indeed it is well known to every per- 
son conversant in the management of the hot-house, that 
pines suffer more from this one circumstance, than from aU 

* I believe that oak-leaves are preferable to those of any other sort; 
bttt I have found, by repeated trials, that the leaves of beech, Spanish 
ehesQUt, and hornbeam, will answer the purpose very well* It aeemp 
that all leaves of a hard, and firm te:^ture are very proper : but 8«ft 
l^ves that soon decay, such as of lime, sycamore, aidi, and of tt\At-i 
treei4n genenl, are very unfit for this mode of practice; 
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other aoddenta put together, inseds exoefiied* lYfaan^ 
this accident happens near the time of their fruitii^ Ae. 
eSect is soon seen in the finut, whidi always comes S- 
shaped^ and exceedingly smalL Somettmes there mH be: 
little or no fruit at all; therefore, gardeners who inake 
use of tan onlyy for their pines, should be most partiodatly 
carefuli to avoid an over-beating at that critical season-^ 
the time of shewing fruit. 

Secondly, The heat of oak-leaves is constant; ifriieieas 
tanners' bark generally turns cold in a very short time after 
its Airious heat is gcme off. This obliges the gardener to 
give the tan frequent turnings, in order to promofce its 
heating. These fiiequent turnings, not to mention tint ez-^ 
pense, are attended with the worst consequences ; for by 
the continual moving of the pots l)ack wards and forj^Eaid^ 
the pines are exposed to the extremes of heat and cold, 
whereby their growth is considerably retarded; vrbeteaSi 
when leaves are used, the fines will have no occasion to be 
moved, but at the times of potting, Si^c^^The pines heme one 
partieular advaniage in this undisturbed situation; their roots 
gr(^u through the bottom of the pots, and mat amongst the 
leaves in a surprising manner . From the vigour of the plants, 
when in this situation, it is highly probable, thai the leaves, 
even in this state, afford them an uncommon and agteeaUe 
nourishment. 

Thirdly, There is a saving in point of expense, which 
is no inconsiderable object, in places where tan cannot be 
had, but from a great distaiK^e. Indeed this was the pciii- 
cip«il reason, that d^rsj; induced me to make trial of leaves. 

My last ground of prefer^ioe, is, the consideration, that, 
decayed leaves make good manure ; whereas, rotten tan is 
experimentally found to be of no value, I have often fried it, 
both on sand and clay ; also on wet and dry lands ; and never 
could discover, in any of my experiments, tluU it deserves the 
name of a manure, IVhereas, decayed leaves are the richest; 
and, of all others, the most suitable for a garden. Biut this 
must only be understood, of leaves after they have um^j- 
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gone ttieir fermentation^ which* redubes thejn: to a %g\^ 
vegetable monld ; in which^ we experimentally ipoWst^^t. 
the food of plants is contained ; but,, whetbei; tb^t food be 
oilj mucilage J or sait, or a combination of all three, lle^^ 
to philosophers to deteionine. This black mould is^ ofalf 
others, the most proper to mix with compost earthfUnA I use 
it m general for pines, andfor almost all plants thai gr^w |9 
pots : for flowers, it is most excellent. The rendidjidei^ sof 
this vegetable mould may be employed in manuring the 
quartos of the kitohen-^garden, for which purpose, it i$ 
highly useful. 

Leaves mixed with dung, Tnuke ex(xllent hpt-'beds \ e^d I 
find that beds, compounded in ibis manner, preserve th^ ksqf 
much longer, than when made entirely with dung. In liQth 
cases, the application of leaves, will be a considerable sav- 
ing of dung, a circumstance very agreeable ; as it will b^ 
the means of preventing the contests, fi^quently observed 
in large faimilies, between the superintendant of th6:giu^ 
den and &iie 4ii*6etor8 of the husbandry. 



LXXXV. — On the Preparation of Ivory Paper, for the use 

of Artists. By Mr. S. Einsle. * 

Thb properties, which render ivory so desirable a sub- 
stance, for the miipature-painter, and other artists are, the 
evenness ^d fim^ness of its grain ; its allowing all water- 
coloiir^ laid on it$ surface, to be washed out, with a soft 
wet b)!ush ; xand the facility with which an arti^t may scrape 
off the colour from any particular part, by means of the 
point of a knife, or other convenient instrument ; and thus, 
heighten and add brilljiancy to the lights in his painting, 
:more expeditiously and efficaciously, than can be done in 
any other way. 

The objections to ivory are, its high price, the impossi- 

•From Vol.. IXXXVII of the Transactions of the Society for the 
Encouragement of Arts, Manufactures, and Commerce. — The S^ociety 
voted the Sum of Thirty Guineas to Mr. Einsle, for this valuahle 
Invention. 
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bility of obtaining plates exceeding very moderate dimen- 
sions, and the coarseness of grain in the larger of these; its 
Bability, when thin, to warp by changes of the weather; 
and its property of taming yellow, by long exposure to the 
light, owing to the oil which it contains. 

The candidate produced before the Committee sevetal 
specimens of his ivory paper, about an eighth of an inch 
thick, and of superficial dimensions, much larger than the 
largest ivory : the surface was hard, smooth, and perfectly 
even. On trial of these by some of the artists, members of 
the Society, it appears that colours may be washed off the 
ivory paper, more completely than from ivory itself and 
that the process may be repeated three or four times on the 
same surface, without rubbing up the grain of the paper. 
It will also, with proper care, bear to be scraped with the 
edge of a knife, without becoming rough. 

Traces made on the surface of this paper, by a hard 
black-lead pencil, are much easier effaced, by means of 
India rubber, than from common drawing paper ; which 
circumstance, together with the extremely fine lines, which 
its hard and even surface is capable of receiving, peculiaa*ly 
adopts it for the reception of the most delicate kind of 
pencil drawings, and outlines. 

An artist ofemineuce in miniature-painting (not a member 
of the Society), stated, that he has firequently used the vfOfty 
paper, and finds it to be superior to ivory itself, in the white- 
ness of its surface, in the facility with which it receives 
colour, and in the greater brilliancy of the colours, when 
laid on, owing to the superior whiteness of the ground. 
Colours on ivory, are apt to be injured, by the transudation 
of the animal oil, a defect, which the ivory paper is free firom. 

Some highly respectable dealers in drawing materials 
stated, that they have had samples of the ivory paper in 
their possession for a considerable time, and that it does 
not appear to become yellow, or discoloured, by keeping. 

The valuable properties of the paper appearing thus to 
be satisfactorily establishedi a day was fixed for the candidate 
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to disclose his process, and to prepare a specimen of wie 
paper, in presence of the Committee. Accordingly, at the: 
appointed time, Mr. Einsle attended, and exhibited 'before 
the Committee his method of preparing the ^paper: he also 
gave in a written account of the process; from whichrltud 
from the information obtained during the sittings of the 
Committee, the following account has been drawn up. 

Take a quarter of a pound of cleto parchment cuttings,, 
and put them into a two-quart pan, with nearly as much 
water as it will hold; boil the mixture gently for four or 
five hours, adding water from time to. time, to supply the 
place of that driven off by evaporation ; then, carefriUy strain 
the liquor from the dregs, through a cloth; and, when cold, 
it will form a strong jelly, which may- be called, si25e<No. 1. 
; Return the dregs of the preceding process into- the.pap, 
fill it up with water, and ag^iin boil it as'before^ for four or 
five hours : then strain off the liquor, and call it size. No. 2* 
. Take three sheets of drawing paper (outsides will answ^ 
Ae purpose perfectly Well, and, being.much cheaper, * are 
therefore to be preferred), wet them on both sides with a 
soft sponge dipped in water, and join, them together with 
the size No. 2. While they are still wet, lay thein on a 
table, and place upon them a smooth slab of writing slate, of 
a size somewhat smaller than the paper. Turn up the edges 
of the paper, and glue them on the back of the slate ; and 
then allow the paper to dry gradually. Wet, as before, three 
more sheets of the same kind of paper, Bxxdglue them on thei 
others, one at.a time, carefully removingall air-bubbles, by 
.wiping from the. centre outwardly; cut . off, with a knife, 
what projects beyond the edges of the slate; and when the 
whole has become pe^ectly dry, wrap a sinall flat piece of 
slate, in coarse sand-paper, and with this rubber make th^ 
surface of the paper quite even and smooth. Then, glue 
on an inside sheet, previously wetted, which must be quite 
free from spots, or dirt of any kind; cut off the projecting 
edges as before ; and, when dry, rub it with^nf glass-paper, 
which will produce a perfectly smooth surface. Now, take 

VOL. III. F p 
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half a pint of th^ the Na 1 ; vielt it by a gentle heat^ and 
stir into it tlufee (iibleHspoonfuls of fine plaster of Paris y 
when the mixtiure it completed) pour it out on the pap^r, 
and) with a soft vet sponge, distribute it as ev^ly oyer the 
surfaee as possible. Then allow the surface to dry slowly, 
and rub it again with fine glass-paper. Lastly, take a f<$w 
spoonfiils of the size No, l., and mix with it three-fpiurth^ 
its quantity of water; unite the two by a gentle heal, 4nd 
when the maes has cooled^ so as to be in a semi-gelaiinous 
state, pour about one-third of it pn the surface of th^ pfqp^rt 
and spread it evenly with the wet sponge: when tbifi h$tk 
dried, pour on another portion, in the same maimer, and 
is(pfead it; and afterwards the reinainder, and. d^liiae it unfr 
fiarmly; wh^ the whole has again become dry, ruh it o^et 
lighdy with fine glass-paper, and the process i3 completed ; 
it may, accordingly, be cut away from the slab of slate, and 
Mre^dyforuse. 

* The quantity of bgredients above mentioned is sufficient 
Sar a piece of paper seventeen and a half inchea fay fifteen 
andabaUl 

Plaster of Paris gives a perfectly whit^ surfiice ; oxide 
of zinc, mixed widi plaster of Paris, in the proportion (^ 
fmr parts of the former to three of the htter, ^^ves a tint 
Yery nearly resembling ivory; precipitated carbonate of 
Wytes gives a tint intermediate between the two«. 



!** 



LXXXVL--rO;i Compost Mould, proper f(yr Pine*e^le PlaniB^ 

By Mr. William Sfeechly^. 

Proper compost for the Pine-platit is a very impiKMrtaiit 
ariiole; and in the course of my practice, I have loiig en* 
ifteavouiped to discover in what kind of compost it wifigrow 
with the greatest vigour ; and, after numerous experimoits 
made with mixtures of cow's, deer's, sheep, pigeon's^ hen^, 
and rotten stable dungs, with sool^ and other mciRures, in 
various proportions, with fresh pasture soil of difierast 
qualities, I can venture to recommend the following. 

* From his Treatise *' On the Culture of the Piue-Apple.*^ 
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In the months of April or May, let the swttrth or tuff af 
& pastime^ where the soil is a strong rich loatii, and of a 
reddish colour, be pared off, not niore thdn twx> inches thick. 
Let it be carried to the pens in sheep pastures, inhere sheep 
toe ftequtatty put, for the purpose of dressing; which 
jjikcesf fbmM be pfevisiisly cleared of stones, Set. and mad<^ 
iimooth ; ihtii, let the turf be kid, with the grass side 
dotmwardis, tind orfly dhe coufee thick: here it may' con- 
tinue tw6, three, o» more mbntfas; during which tiibie, it 
ishould be ftti^ned over with a i^ade, once or twice ; accord- 
ing as Ae p6n is riiore or less frequented by the above 
ahiniatls^, they will, with their urhie and dung) eifirich the 
turf t^ a great degree ; and their feet wiH reduce it, and 
prevent any weeds from growing. 

After the turf has lain a sufficient tim^, it should be 
b^dttight to ft convenient plabe, and hid in a heap, for at 
least, six hlonths ; (if a twelvemonth, it will be the better) 
beihg fre^ently ttlmed during that time ; and after being 
tttade pretty fine, with a spade, but not settened^ it will ht 
fitfortrtfej^ 

' In pflace^ Vhere the above mode cannot be adopted, th6 
mixture may be made, by putting a quantity of sheep'ii 
4mg (ot de^i'^i dung, tf it can be |^) and turf together. 
But hcM, it must be observed, that the dung shotdd be col« 
hfctod &6m flie pastures, when ifrewly Mien; a9so, that a 
hitgbt j[]^rop6rti6n should be added^ making ah: allowance 
fo* th4 .%aiit of urine. 

I. 9hree petrls o/the above redtliced sw^th 6r soil; one 
l^'Mt 'jof vegetable mfould, from decayed oiak-leaves ; a!nd 
half ^& part^of coarse sand; make a con^p^ for crowm|j 
liu^kQfS'; aMA ycmiig planes. 

9. T!hit€^ ptatis ef swarth, reduced ail above; two parts 
rf ve^td:ble mould; one paft of coarse sailid; and bne^ 
AHnrth of a part oi^ soot ; m^ke cbmpb^f-niould, for fruffihg 

plants-. • 

■''"'' " 

* X'^neraUy let it He ia the pens, till the (^(ukDitiCj of sheep's dung 
constitutes nearly one-tfiird.part. 

ff2 
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We are truly gUd to find that tte attentiea of tke Ovj^ 
lers' Company, at Shield, kas faeen directed.to this vidua- 
ble discovery ; as will appear icom the Besekitioni of the 
CDmmittee appointed by that Cqmpany tOv my^t^giite 
"^S^ EUiott*s claims; and we aioce^re^y ho{i€^ they yidl} p^ 
severe in bringing the invention into that univ6rfffE4 f^Qi^ 
tion^ in their tawn and neighbourhpodi. whieh ita gis^t }fi?^ 
portance so justly intitles it to-. 



On the GftiNB£R's A3THMA. By Aknplp ](S;iMIG|i^T, M. A 
When an industrious grinder^the head of a l^urg^ jp^fj^ 
|ft suddenly killed by the breating o£ a stpijiqi p^Vtio 
qrnpAthy is immediately awakened^ and not imfireq^n^ 
f, liberal subscription is commenced fojp the aufiport Qf hi^ 
widQw and children. But whilst tfa/e n^foiir^i^fiaof ^ 
individual excite this lively interest,! tbos^ of a whplech^f 
are almost entirely disregarded! and we hie;^ i^uitl^^ 
f motion, what can scarcely be credited by t)jose.i;ifi^jpeiPr 
ipjpally acquainted with the iact^ iltaA a bod]^ o^^ me^ 
^ouAting to several thousands^ are engaged hp^^nenijplpyT 
pent so. injurious to life, that^ very few of tbem^aj^riva.!! 
the age of forty-five^ and feW' ix]yd^e4 survive itr - 1^ if 9|i)f 
of late years that this incura.b^ complaint ha» hecoo^ ip 
i^equent ^ijoongst the grinders. '' Ui?^; tW- begifining^qf 
th|B last century* grinding was not a. distinct branch, of bnWr 
ness, but was performed by men wl^r were ^Iso^ engaged, ig 
various other departments of the oi<M^}ery t^ade^ apd 'Hh^ 
wece. consequently exposed b^ s^om^ and ti^. 9^^ for 
a short tim^, to. the injurious efi^cts of the grindingrl^hedL 
Up to thai time, alsp, the grinder's^sjthma^wa^i Qotr l^-now^ 
as a disease peculiAr tQ the grinder;, ti^e]i>. ]^ow^er>.^ 
Important change topk place in tlu^, diyij^iojgk of Ic^bwr, .and 
finding became the sole, ^mplpyn^njt q£ the gi^iN^er^ A 
few( years^ afterwards^ abput tlj^enpiiddli? of t^ siaiiie oeptwl^^ 
several grinders were observed to dii^ Of CoiQplainta neaiiy 
piipil^r; the attention, of their companioi^^ w^ ai^oused, 
mid they found the complaint was peculiar to tibemselVea; 



, 
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i»till. Howler, iMms ^r from b^iiti^ gtoeral amdng theM» 
filt they^6&ed in I^ge lofty r^cmis, n^hich did not c6ii- 
talh iiicttIS idiiEm iix oi* ^^ht stoiies, ifere open to th^ rdof, 
Wiihdill windoWi^, Knd genef ally with the cog-<wheeIs lii the 
ifai^d^ i thai^/ sueb ^ cdmt>I^e conciliation tX air w^s efiected, 
that Ili« itiialll qtlaAtity of dimt railed frdstt these few stonei^, 
waii iSdOti €ar)4ed ^#ay« M oreoveri for several monthis 
^tiring €£idb dtiitimei'j they <3ould iiot work more tlmti four 
<ft fite hours a-da^9 o^eiiig to a scardty of tirater. About 
thirty yeftf d Itgd^y dief st^amhesghie was first adupted to the 
imrposes df griiiditig; dnd th^n a very ianportant era ai'- 
ritt^ k^ the Aimals di &e gtindelt He nfoW worked bfi !& 
iTBii^ low rdotti^- n^here there wete- teii oa^ twelve stones ; Hie 
floors- doid tiiRdo^s #ere ke|^ afattost cotststittly Bhut j a 
great q«ttMity of dust -vras neeessarily evolved from sd 
Uteu^ stoiMi^ tod there wiis nfcarcely toy drciilatiioU of i^ 
to carry it alray. Unfbrtuiiately, the stetol-engine, tlnlike 
the sl^ani ^hidi foniilef ly supplied his wheels avowed him 
HO^ seadou of ^relaxation fiMr &e ree6tel'y<)f Mis health. He 
^o^ked ten er eleven^ Ifotirtii ii«dsfy. On to^rterstge. t^ 
thei); the grindet* asthma weite a^ disease of not ttnfreqaetit 
^oceuitence before^ it is- probali^ tiriit its frequieiKiy wouM 
teve been madi increased libn^. Such, indeed, was the 
ISict; ai^ it is at the present tithe becdiiie so g^aerdj, thidb 
-outof twetity^ve hurtdrfed gt'inderis, theWr are not thirty- 
five who have arrived art ^e age of fifly years'^ and f)ei<- 
hfaps not dotibie that numbeif who hdve eten' reached tfie 
age of forfy*five. There ate* afttJve eighty foi^k-giindey^ 
exclusive of boys, tod I am inforhiied there is not a single 
individual amongst then! thirty-si:^ years old.**^ These 
facts require few commeiits^r After lingering tlii^olu^ 
moifths tod even years of siekiiesi^, obliged to consume, folr 
the relief of his own wtots, tht^se slehdei* fimds his industify 
had provided for his wii^ tod faxhily; the gritider dies: 
hiis children are left diepeAdent on the public, tod can W^ 
be surprised, that, deprived of the ]^otecting cai'e df'theiir 

^ Extract from a paper on the Grinders* Asthma, read before the Me-^ 
dical and Surgical Society of Shejffield, Sept. Ist, ) 819* By Dr. Kyi«aT« 
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natural guardian, they should so frequently become bai^ 
thensome to the parish by their wants/ and to the county 
by their crimes? The grinders are in general aware thi^ 
their Ufe must be short, and many of them think it ought 
at least to be merry; hence they abandon themselves to 
habits of intemperance and dissipation; and' it is a. melan- 
choly fact, that the dissipated sometimes live the longest,^ — 
not that dissipation is beneficial to their health, but because 
it is less injurious than the dust of the grinding-wheel, to 
which such characters do not unnecessarily expose them- 
selves. If any scheme could be devised by which this 
complication of evils might be diminished, it would deiserve 
the warmest support of every friend of humanity. For^ 
tipiately, this desirable object is now accomplished.. By 
an union of scieintific, persevering, and ingenious efforts^ 
it has been discovered that such a current of air is excited by 
the mere revolution of the stone, as to carry the dust evolved 
from it, through a tube reaching to the outside of the building. 
The simplicity of the principle, the ease with which it may 
be applied, and. its complete efficiency, shew that it is 
nearly perfect; and we may reasonably hope, that if U be 
generally and properly adopted, tl^e grinder's asthma wiU 
be checked in the present, and considerably diminished 19 
the rising generation. But if that man deserve well of 
the State who saves the life of a single citizen, what ought 
to be their reward, who have contributed by their science, 
their perseverance, and their ingenuity, to preserve th^ 
lives of a whole class of the community? It is by a liberal 
and- comprehensive encouragement of those who efiect 
such important improvements, that the remediable evils 
of life may be most readily diminished; and the dbin- 
terested benevolence with which, on the present occasion, 
the invention was thrown open to the public, affords an 
additional claim on the liberality of those whom Provi- 
dence has largely blessed with the means and the inclina* 
tion to promote the happiness of their fellow-creatures. 
StpL 17, 1822. Arnold Knight, 
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Observations delivered befhire the - Committee appointed to 

** investigate the claims made to the merit of the New 
' Grinder's Preservative,^ it/ Sa^hjel Roberts. 

It may be well upon this occasion to trace> in as few words 
as possible, the highly useftil and important invention, 
submitted to this Committee^ to its source* 

The trade of grinding on dry stones was at all times, 
and under all circumstances, greatly priBJudicial to the 
health of those who practised it. When, however, that 
employment was followed in large rooms, in the country, 
open above, below, and on all sides, to the air, by the side 
of running streams,— =-when the grinders had far to go in 
a pure atmosphere, to and from their work, — when they 
had often to wait a long time for water, and were then 
frequently exercising out of doors — the bad effects of their 
trade were much corrected,' and they were (k)mparatively 
healthy. 

But when, in later times, a great part of the grinding in 
this neighbourhood was removed 'to close and ill-ventilated 
rooms, in the impure atmosphere of the town, and the 
grinders^contrived, for the sake of convenience, to live as 
near as they could to the wheel; and when they had not often 
to suspend their employment for want of the moving 
power, the prejudicial consequences of that kind' of labour 
were greatly increased. 

This circumstance called the attention of many reflecting 
and benevolent men to the subject. I believe, that the 
first ideas which assumed a specific tangible form, were 
those of Mr. Lucas, who, as I have been told, did conceive 
and assert that a plan, in a great degree similar to the one 
now introduced, might answer the pupose ; but there, I 
believe, he stopped. 

The subject then lay dormant for a long time, till at 
length Mr. Abraham took it up. He not only thought 
and consulted others oh the subject, but he went farther : 
he begun, and he persevered in, a course of experiments-, 
which, after much time, expense, and attention, terminated 
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in an invention which did him very great honour mad credit, 
and which may be lastingly uaefvik to many of our fellow- 
creatures^ who are» of all others, the most deserving of 
compMsipn awl assistance^ — ^innoeent young persons con- 
demned in early life ta imbibe^ witb |Mma4ure 8«tffi»iiigp» 
diseases which must afflict them through a shortened^ 
painful, and probably useless life. This ia haiiiwg done as 
much good as it often falls to the lot of one man^ to do to 
his fellow-creatures $ he has received one of Ae^streiqpest 
marks of the approbation of his countrymen^ and I hope 
and trust that he will long continue to enjoy the blessing 
of God, and the consciousness of having done hia duty. 
It is no discredit, however, to Mr« Abraham^ either as a 
man or a philosopher^ that he did not accomplish oi/ 'the 
good which he had in view* He did much,^ and he paved 
and led the way (which had before been opened) to laadi 
more. 

In this stage of the invention I was requested. by Mr. 
Abraham to call ai^l .witness the effects of hia apparatua 
I saw at once its deficiency. It was ciqpable of pveventiaf 
much of the ill consequences of dry-grmdiBg«> but' byns 
means the whole; and the good, which it was eapable-of 
being made to do, it was very evident, to me that it aeistr 
would do, for this plain reason;^— to render it effidSaciousi it 
required the constant attention and frequent efiWts of the 
grinders themselves. I knew enough of grinders tor 'be 
convinced that even health and life would iiot generaHjr 
induce them to take the necessary care. These olijeetiodl 
were likewise evident to Mr. Abraham himself; and td 
obviate them, in some degree, he had, in addition tot his 
magnets, applied a small tilt to the front of the stones 
covered with a piece of wet sacking. This,^ however, 
rather served to* render matters worse, for the light parti- 
des of stone-dust, wfaicb, by the current of air caused by 
the velocity of the stone,, would have been carried from the 
grinder, were arrested, and the worse part of lli^ii driv^ 
back under the workman's face ; and on this dusi; the slay- 
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il^Jadiiio. effect . 'Helie ilisA, ^ :fm «fc rtihrtrid, .>cr dajp' 
|[inlidBig^anstQiie6y Mi« Akvahami igvfaitaott>j(|ngtoioaw.»it 
mkk] hShd:^ itcauld mtBui^er aJUilM&fatae&iaLpiiKpiN|OB^ 
iniflLit j wAi^d : not &miit»aUy . amwiefi wSiiy td tBe gck^eim 
Ik fitc^ Mr..A. hinself ysry ing^ijQiiHljr: sdoiowOiBdgBd^ 
flSi.wiiii irtHtod t^ ibei.meetiiqri thiii ht Jbad fiiQed; . ** I ^ve 
^ot. tilt dasl.intD tfie Imb^* Ut;saiQ| ^ hntljsmiwt aiikto 

, .The^yqad wu now opsa.Sas my goa ta.piiEStt&; I Isa^ 
Ae 9feat desirabtencfiB of thd object^ andi^toULtibe ^indef % 
V JW^ are.withki A poiot of Ae diacoiiftcljr^aadLiirheiit^r it 
i^mB,deiSiy(TUbeiiy Bprne^irerj^sij^^ lAanght 

k. deal .iq^on the. 8iibjbt6i& . J . pw){K>se& au coHBtabtt^ vfiJUBg 
tihover in front of die stoiie^ and I had styeral bbxea mlipde^ 
»iid4ried indiflfec^ftt waya; Ietan;.lalkedwi^tle;jgrindei$ 
^out a pipe tQg^ inia the epeh aibrv X aitenptedto Anm 
the dust ipt» nimt^ ec^itained ii| the bos> oa fritil^ Ikf 
^osmt particles aunfc^ liut^the ligjbitei^ aid more petriJcioni 
ones vei^ dviven bjr the xetuniiii9eu»reht.49f a» iatftthe 
9vorkman*s fiice^ JIfidierto, tlieiiy the ebjecthad ^ofc heeii 
attain^^ Seme had a|ii»il(od and :iiot iiibdi ^tmtt^ had 
taried and &S6d» 

in. thifli sta^ of the < ^xigpcesa of th^ ejkperiineiftsi 
Mr. £Kott was induced tatiini<hift atteiitioftlk»*the aulgeet^^ 
&B» fivsli ideaa waee but Ihtttt. bcpltot : Aan -felnMi enesk 
H&B w»i not ^hicky hit -or i^ blight tkod^liilC' he i^iA:ed 
hia ^^y <6li»>M^ly and by niaiiy hnprovemimts, eift diiflfewii 
Mnte^ mSl tb9 $iitipte balL obtaimdl fitst; a^dovtseil^imkieSPI 
then Aii opei> one> and at; l^t a eonductin^ ftue^itb the 
outer atn This was the very simple addition (whi^h Iraa 
kideed the invention) it wanted*; To att liweful' purposes 

♦ Mr. Elliott, in a small pamphlet published* by hihi, entitled ** Kaito 
Ik&ttersrof ]^&ot velkti^e to the' New G^^Ktevl*' Xif^ Ftescrtralivi,*' oigu 
(p. 7') that, '' seeing the dust fly> wlih pejE^t velocity' into, the box^ I put 
my left haijd into the wi4e end of it, whil^ with the other I opened thi^ 
Amaller enjlof' the-boxv ivhiioh- was- coireMd- with omred oaiiv^ sad. I 
imniediatsly felt the great yelocitT UnfL strong current of air^ pro(luc»l 
by the motion of the fitpne; I qujcJfcly said to myself * This is wlmt'is 
Wanled'.''^- £»itoju 
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the contrivance ia now perfect : it effectually and 'exMnij 
answers the purpbse^ aiid'it will be used because it ia'fitik 
eiqpense in the first place^ and no trouble afterwards. ' 'Die 
simplicity of this contrivance constitutes its great meiit 
x^ver all odiers ;-«nd yet that very beneficial 'and admiratie 
simplicity may prevent the ingenious and persevering 'me^ 
ehanic firom receiving the whol^ of that credit or ibat.*ie- 
ward to which he is richly entitled. Another seemin^y u% 
fortimate circumstance has hiiherto tended to deprivehim, 
in some measure, of his reward. It lias beien'attelnpted fo 
shew that lie is not the sole contriver of -the plan. * Why? 
Because, in the progress ' of his - experunents, it has been 
said, that he hasreceived and availed' himself of lihe usefid 
liints of others. . Admit this to be in some measure ixuej it 
does hot, I assert, in the smallest degree, detract fromOus 
merit; It was his* duty so to do, and every man who by 
patient perseYerahce,'by slow degrees, accomfilishes any 
usefidand important object, ought to do so. ' Not one c^ 
these claimants to a share of the invention pretend to have 
done any thing. In the course of his experiments he icame ' 
in contact with them; and in the pursuit of his object he 
conversed with them on the subject No .one of them has 
proved that he ' even suggested - one ^ single improvement 
which was afterwards adopted by him. ' One of them was 
a confidential friend, admitted, without suspicion, into bis 
own workshop, to a knowledge of all he had done, was do- 
ing, and intended to do. As a friend, he voluntarily — tw- 
asked'^stept forward to make him a drawing or two, not of 
any thing new, but ofhis own plan ; these drawings, how- 
ever, were not of any use to him, for he had given the di-r 
irections to the joiner before he received them. Beyond 
this, I do not find that this claimant did any thing. — ^The 
0^ier is a grinder, employed by the inventor, to try the effect 
of his invention in its several stages. The claim which he 
brings forward is so trifling, and has been so fiiUy refiited 
by his former assertions to four or five of the memberii of 
the Committee, as to render his claim to afiy merit at least 
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doubtful; at. any rate, his were only, hints fyrnished;;to 
Mr. E. in the coiirse of his experiments. . Till.latelyv neither 
of these persons claimed either merit .or reward for .them- 
felves. On the contrary^ th^y both, long after haying 
given the hints in question^ ascribed the plim and them^t 
solely to Mr. E- , 

Why, then, it may be asked, are they ^w, so anxious to^ 
deprive him of the merit.of being the sqle^ inventor ? . The 
reason is clear. The invention has attracted much more 
of the attention of the public th^. they ever sunnised. 
^rouble^ anxiety, and disappointment, are too gepecally the 
sole rewards of ; speculation ; and while IN^. E. was likely 
only to reap these, they, had no great .wish. to share them 
with him. It . has happened, however, that a considerable 
sum of mon^y, and shining, golden, medals .were mentioned; 
as likely to be obtained. This altered^the state.of the:case, 
a pocket full of money, and a gold medal suspended by; & 
golden chain round the neck, were phj^ts much more 
tempting than trouble and disappointment; th^y, were lat 
least worth asking for ; and the claimants were not without 
hopes of becoming at least partakers with him of .these 
tempting possessions. f 

When a man has once got such things as. these within Jiia 
reach or his eye, he is apt to try to stretch. a point beyond; 
what he at first might intend, for the attainnleiit of diem. 
These considerations, I think, may fully account for the. 
iwo persons in question, now making claims, which they 
both for a long time never preferred, but^ on the.contr^y^ 
disclaimed. 

. I am, on all accounts, very anxious that neither the \&cy. 
deserving, claimant, nor the very valuable discovery, should: 
sufier from this apparently unfortunate contention. Being 
myself from home during most of the time that the Com- 
mittee were emplpyed in the investigation, I had not heard 
of either of the claims to participation till nxy return. 
When I had, I believed .that I saw at once through the 
whole transaction. I felt assured that very gre^t inischlef 
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must aijie, bmA no posstUe good, 1^ tho firftt: ehimM 
perteTcring in his demand of a sharein the tefwteed. t hid 
kaocwn him from a child; I therefore thought it Iw^ 'k 
duty and likely to be a service to kiitti to endeavour if$ 
fenuade him to withdraw his daim^ if^ on hearing his stAtth 
ment» I should find it to be as I surmised. For iiun pin^tNMe^ 
I waited upon hin^ and heard his own relation Of tiha fwam 
aetion. I^ then, very candidly told him what was itijr deddei 
<^nioni and die course wUeh I must, if h€ -pen&nstiAi 
pursue ; and I wenlas fkr as I AoUght rightfn ehd^avdnfing 
to dissnade him frosd perseTering" in a dUdm which WMticlo 
l|itt no credit, but whicfa must mateti^Ily injui5fr the 
cs»se and the real ifitei^tor. He, howevi^/ t«ild^M;,^<kM 
tf thena was to be a gold medai given, Ih$ Would' li»v^iri 
that to any other Yowwd Mr. E. was w^otni^ 

Having- faOod in diiswdlHteantattentpt td^tep^6itt)enfaioii^ 
and to prevent a divided dcam, I could not think It t^t,i 
without sm effort in faii^ finrour, to snfer a into. Who Kad/vs 
I bdioved/ fhe stron^t and the deai^ daitna bli tte 
)wtibe of Ins fett(>w*townsnieR, of ahy ftian,hi hfa dttiiitf(» 
of life, thafti ever liieHtr, to lose his reward. Bv^lMtkffly, 
however, I hope and trust, that this otdeal wiH serve stSI 
niore flilly to prove and ta establish a claim which restsf on 
a fotiOtkdalicm whidh daniiot be shaken. 

i have IftlownMhE. many years. He has been, and kj 
as Wdl known to mtm^ of the gentlemen here present as to 
myself To tiliem I appeal, iH cohfirmation of niy asser'^ 
tiott) that a mcM indn3trious, honest, pitnctaal, tmassuiting, 
sober, religious man, scarcely exists in this town. He has 
a very large i^miily : he haa latdy suffered from is long ibid 
servere ilkiessy i^oider whidi^ it was probable, hta for Ih^ 
kmdness of some here present, shewn him in different wajiH 
he mi^t, humaidy spe^ilig, hftve sCiAkv As- a(n ingeftions 
mechanic, he hsis not ibaiiy to eqnaii hin& I do not^ Aink 
that he is a man ffoUf eould be tempted to assert a wilfid 
nntruth. WhM he was^at first questioned before ih^ Gem- 
mittee^hli statement was> income instances^ HlMy^Hw- 
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tradicted : his surprise and diffidence se^emed to have pre^ 
vented hi«» then, so fully and firmly maintaining hia own 
statement as he ought to have done, so that several members 
of the Committee were V€xy naturally led to entertain gi^eat 
doubts respecting the accuracy of his statements. Hia subM 
sequent exauunations, I should hope, have removed these 
doubts. lam persuaded, that if ever any claimant had a sd1& 
right to. themerits of his invention, beiias such a claim. Th(E^ 
object was relinquished by all others when be took it up. 
He, and he alone, persevered to its completion. Mr. Lucas*; 
Tfix. Abraham, myself, had all, in some degree, tried, and 
hadftU faikwl. As to Mr« Abraham's invention, I am pee^ 
suadedr that it^ill never now be used by the grinders, who* 
have, ilideed, already discarded it, while I have little doiibt; 
but, that this of Mr. E/swiUbealinostumYersally aiidcoB^ 
gtantly. adopted* We have seen that even the Safety* 
Lamps &il of producing the good whidi they> could ^^ct; 
heeause (even to save their lives) tibe cblliefs will not bii» air 
the trouble of using them. But ^r« iaan apparattiS) whfoh,- 
being always in its place, will require trouble to removi^ itSr 
Whatever may hereafter be thought right to say (Mf'^d^ 
about Mr. Abraham^s invention^ let us keep thii q^iiittf 
distinct : it is a different thing: the end which iStAi 
answers, Mr. Abraham acknowledged that he could not 
effect Letj then, Mr. E. stand (as he does in reality) 
alone, as the inventor of the Grinder's Preservative ; if 
you attempt to divide the merit of the invention^ you injure 
both the inventor and the invention. Mr. E. has bestowed 
much time, attention, labour, and expense : he took all risk 
upon himself, and at length all difficulties are removed. 
Whatever reward or rewards he may obtain, he is, I feel 
assured, in every respect deserving of them all. Let not^ 
then, the vahie or the merit of the invention be depreciated 
in the minds of his friends, because it is simple, and seems, 
now that it is discovered, to be easy to find out Let it be 
remejnbered, that this simple discovery baffled even Mr# 
A. (to say notfakig of myself); and^ it is probdble, if Mr. 
E. had not persevered tp ita final discovery, it might have 
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remained unknown, till faiindredsy perhaps thousands/ of 
grinders had fallen sacrifices, to the fatal effects of their 
employment. Mr. E. has to do with a generous puUiC; 
die ^persevering attentiDU of this Committee proves it I da 
feel an assurance, notwithstanding appearances, that the 
opposition, by affording time for consideration, has drawn 
attention to the isubject, eventually favourable both to the 
claimant and to the invention. Truth is not often, either 
soon, or easily perceived, but time and perseverance Seldom 
&il to eHcit it Let the importance which it deserves I)e 
attached to the invention, and the merit which lie possesses, 
be allowed to the inventor. Let Sheffield do credit ta her- 
self and to her artists ; the value of this discovery Is not 
trifling, neither ought the remuneration to be so. A liberal 
reward, in this instance, may serve to stimulate others* to 
future exertions, and tuhi their attention to stibjeets which 
may arouse useful and powerful faculties, that might other- 
wise have lain dormant for ever. Let John Elliott stand 
alone : he pursued his object alone : he sought no assist- 
ance ; if he received any, it was offered- to hini gratuitously.^ 
He consulted others, and he necessarily employed others, 
but his was the head, his was the mind, and his was tte 
work. 

RESOLUTIONS. 

At, a Meeting of the Committee, appointed for investigatiog 
. the Claims made to the Merit of the New Grinder's 
Health Preservative, held at the Cutlers'-Hall, in Shef- 
. field, the 11th day of September, 1822 ;— 

PRESENT, 

TnoB. Champion, Esq. Master-Cutler, in the Chair ; 



The "Aik. Thomas Sutton, 
Mr. Rawson, 
Mr. Roberts, 
Mr. Montgomery, 
Mr. Ellin, 
Mr. Younge, 

IT WAS tlESOLVED, 

. That this Committee, after frequent, long, and minute 
examination, are fuHy convinced not , only of the capability! 



Mr. Bailej, 
Mr. Overend, 
Mr. Hoult, 
Mr, Todd, 
Mr. Clougfa, 
Mr. Crawshaw; — 
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of the Grinder's Predervative, invented by Mr. Elliott, to 
protect the workmen from the baneful effects of dry grind- 
ing, but also that, from its great simplicity, cheapness, and 
easiness of application, it will almost invariably and con- 
stantly be used. That on these and other grounds, the 
Committee have no hesitation in saying, that the inventor 
is highly deserving of the favourable regard of his fellow- 
townsmen; and that he is richly entitled to any remunera- 
tion and reward which they, the public at large, and the 
Society of Arts, may be pleased to bestow upon mm; since 
the Committee consider the Grinder's Preservative as one 
of the most beneficial inventions.of the present age. 

That the thanks of the Committee be given to Mr. Elliott 
for his philanthropic and disinterested conduct, in laying 
open the benefit of his invention freely and gratuitously be- 
jfore the public ; that a Subscription be now entered into 
for remunerating him, and that this Committee do under- 
take the management of the same. 

That the best thanks of the. Committee, be given to Dr. 
Knight, for bringing this subject repeatedly forward ; and 
that he be respectfully requested to draw up an Appeial .to 
the Public, on the Grinder's Disorder, and the present 
useful invention for preserving the health of that valuable 
class of workmen ; which shall be printed and circulated 
extensively under the direction of this Committee. 
. That Mr. Roberts be respedfully riequested to publish 
the observations which have been delivered by him at this 
Meeting. 

That Mr. James Wilson be requested to act as Treasurer 
and Secretary to this Committee. 

That the best thanks of this Committee be given to Mr. 
CoUey, the late Master-Cutler, for his services in the course 
of their investigation. 

That these Resolutions be published under the direction 

of the Committee. 

(Signed) Thos. Champion. 

That the best thanks of this Committee be given to Mr. 

vol. III. o G 
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ChmnpicHi, for his attaition to their calk, and his i 
ocmduct this day in the Chair. 

The Society of Arts, ever anxious to encourage the 
laudable efforts of individuals, in alleriating.the suffisrings 
of workmen incident to their particular branches of em- 
ploymenti haveVoted the Gold Vulcan Medal to Mr.EBsotty 
for his successful exertions. Editor. 
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This operation is performed in the following manner:— 

Dissohe in nitric acid 1 oz. of silver : then add a mix- 
tore, in powder, of 1 oz. of sal-ammoniac, 1 lb. of oream 
of tartar, ^Ib. of sandiver, J lb. of sulphate of zinc, and 
ft lbs. of common salt. 

These articles are to be boiled together in a glazed 
earthen-pot : then put in the buttons, &c. after having pre- 
viously cleansed them in aquafortis (nitric acid): stir 
them about well for some minutes ; and, after removing 
them from this mixture, plunge them into weak nitric add, 
for the purpose of clearing them: they must then be well 
washed and wiped perfectly dry. 



LXXXIX. — On the Successful Preservation of Anatomical 
Preparations, Vc. in a Solution of Muriate of Soda. By 
W. CooxE Esq. Fellow of the Royal College of Surgeons.\ 

SlR> Great Prticot Street, Jan. 3, 1817- 

Two or three months ago, you obliged me, by stating the 
m^ans of access to the Society of Arts, of which I now 
avail myself Six specimens accompany this letter. They 
are all dated when prepared. The fluid containing the 
eye, is very turbid. It was carried, about a year ago, to 
Sir Joseph Banks ; and by this means, washed off some of 

* From the Dictionnaire Technologique. 

+ From VoL XXXVII of the Transactions of the Society for the 
Encouragement of Arts, Manufactures, and Commerce, — The Society 
vot«d its Silver KedjUto Mr. Co«ke, &rthi« invention. 
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the pigment of the. choroid coat, part of which hds fallen oh 
the memhrana kyaloidea, and niuch discolonred it. I migW 
have sent more perfect specimens; but, as this is of the 
oldest date, I presumed on the indulgence of the Society, 
that the explanation I have offered would be accepted. 

At the top of the portion of stomach, acted on by opium, 
some gaseous bubbles appear: they were extricated, sdon 
after the preparation was put up; and, by being entangled 
between the talc and cellular substance, were irremovabfe^ 
without opening the bottle. At the bottom of the sj)eci- 
men of ulcerated intestine, ate some unsightly pieces of 
window-glass. When they were applied, it was' intended 
to change the bottle, but this I have not had an dppott(i« 
nity to do: some neat pieces of white glass, applied in a 
similar manner, answer equally well with talc, the substance 
usually emplo3red in spirit, and give the structure a more 
natui^al appearance. 

I have tried the solution on brain, • on which it is sue* 
cessful. I have by me large specimens of other parts, as 
the thoracic viscera of a child, aet. two years, which has 
been put up fifteen months ; the thoracic and abdominal 
viscera of a child, aet. three years, which has been put up 
seven months; placentae, &c.; in all of which (though they 
have not been accurately closed) the preservation is^ per- 
fect, and no disagreeable odour is emitted. 

It is needless to specify the advantages derivable from 
the adoption of a solution, which costs only about lOd. 
per gallon*, instead of a spirit, which, being somewhat 
above proof, costs IBs. or 20s. , provided its equal efficacy 
can be established. 

To assert the benefits deduced from anatomical investi- 
gation, and from the preservation of natural and morbid 
structures, and the consequent importance of giving the 
utmost facility to these pursuits, would be an improper 

« 

* Of course mUcfa less, now the salt duties are so considerably reduced,— 

Qg2 



41S CooK£ on Preserving Anatomical Preparations, Cfa, 

intrusion on the Society; yet, perhaps, the extent, to 
which it is intended to vindicate the power of muriate of 
soda in solution, should be distinctly declared. 

The muriate of soda, when disolved in clear water, and 
filtered, constitutes a solution, as bright as any can possi- 
bly be. 

fVhen used a little below saturation, it will preserve 
animal substances an indefinite period, at all the tempera- 
tures of our atmosphere. 

When animal substances have been properly macerated, 
and put into this solution, the solution will retain its 
brightness as long as it is excluded from the atmosphere ; 
and will rarely deposit, even nearly as much precipitate, 
as is done by spirit of wine. 

It may be used, upon a large scale, in vessels less accu- 
rately closed; upon specimens of any bulk, for occasional 
inspection; for which, the costliness and volatility of spirit 
almost wholly unfits it. 

It may be substituted for spirit, almost universally : and 
there are some parts, which it preserves in the natural 
condition, but which spirit contracts. 

The salt used in most of the preparations, was that of 
Phillips London, Esq.; but some trials, recently made, 
justify the assertion that common salt will avail. 

Mr. Bell, surgeon^dentist, and lecturer at St Thomas's 
Hospital, called on me last summer; he saw my specimens, 
and process ; he adopted the process, with common salt } 
and informed me, last night, that it fully answered. Some 
parts he had preserved in spirit for comparison, enabled 
Kim to ihy decidedly, that the solution of muriate of soda 
was preferable, in a great degree. 

The chief difficulty that presented itself in the manipu- 
lations, consisted in closing the bottles — to adopt a body, 
t^ch should be efficient, and not liable to chemical action 
by the muriate. At length, glass, with a medium of resin, 
occurred to me, and proves easy of application, neat, and 
effectual. 



in a Solution of Muriate of Soda. . 413 

Having been informed by you» tbat^ should it meet the 
Society's approbation, my personal attendance will be 
required; I shall defer entering more fully into the process. 

I am induced to intrude upon the Society, because a 
prejudice existed against this process which it did not 
appear to deserve; some anatomists having tried the 
muriate of soda without success ; and, probably, because 
the fluid was so accessible, this prejudice might be 
strengthened. The best attestation will be, the specimens 
themselves j and, should it meet the important sanction of 
your Society, it will give me a more cogent appeal to the 
credence of my professional brethren* 

The specimens have been submitted to the inspection of 
many respectable practitioners and chemists, who concur 
in asserting, that, having stood so long, there is no pro- 
spect of future change. 

I am, Sir^ &c. &c. &c. 

A, AiKiK, Esq. Secretary, &c. &c. ' W. CoOKE, 



Sir,' Great Preseoi Street, Jan. 5, 1817. 

" I am sorry my former letter did not go sufficiently into 
detail, to prevent your having the trouble of writing to me. 
I beg, however, to thank you for having so early informed 
me of the extent of information which is required by the 
Society. 

The process is exceedingly simple ; and, when I have 
said, that it consists in putting animal substances (deprived 
of their blood, by maceration in water) into a saturated 
solution of muriate of soda, nearly the whole is compre* 
hended. Yet, as I believe, the transparency of the fluid, 
and the permanency of the preservation, depend upon some 
trivial parts of the management, I shaQ give the particulars. 

I keep a saturated solution of muriate of soda, in good 
spring water. Every gallon of water, dissolves about three 
pounds of salt. 

The spedmens intended for preservationi are macerated 
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in water, frequently changed, to deprive them of the 
qolouring part of the blood ; which usually occupies three 
or four days, or more, if the substances are large. I then 
place them in a solution of salt, kept in a common recep- 
tacle, to saturate them with the salt ; and, as the water 
suspended in the animal structure would reduce the 
strength of the solution, this is counteracted, by placing 
in it, a linen bag filled with the muriate. It is kept in a 
linen bag, to prevent the foreign matters of the salt from 
soiling the preparations. At the expirati(Hi of a few days, 
they may be transferred from this vessel, into that bottle 
of the solution which is to contain them permanently ; or, 
they may remain in the intermediate vessel, as long as 
convenience may require. The solution in tvhieh they are 
finally to he kept^ should he a very little below saturation. 
Evaporation is much less liable to happen, than if spirit is 
employed; yet, should it occur, from any accident, crystalli- 
zcUion would result, unless this precaution were adopted; I 
have added about half an ounce of very clear water, to a 
quart of the saturated solution, 

AH kinds of animal structure do not exhibit 1j[)p. same 
specific gravity, when saturated with the solution ; some 
will float, whilst others sink. In the final operation of ^ 
preservation, the latter undergo, the sam^ treatment asjs 
adopted with spirit, viz. by supporting them with ^elicate 
threads of silk ; but the former require some body to give 
tji^nf an increase of gravity. 

Jn almost all preparations, it is requisite to }ceep certain 
p^ts separated^ by mecps of quill, bristles, or other inso- 
IjUible substances; instep of these, I use delicate pieces of 
g^S| which may be obtained from the glass^blowexfi, of 
every degree of fineness. These answer fully; they look 
neater than any thing else; can be applied with great 
^i^ty; render sufficient weighty and are of very little 
cost; fbi: & few pence, I piurphased enough tp last some 
years. In the specimen of ulcerated intestio^ th^ gl$(9js^ 
fjqi^d^ d^ i^tetet^ |p the forn^u: letter^ w^ejff^i ipt^lt^M 
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to he permanent ; I had not then procured the glass from 
the manufacturer. Membranous parts, it is customary to 
spread on talc, as two of the specimens are applied, now 
with you. I think, however, by suspending a fine cylinder 
of glass at the bottom, the part retains a more natural 
appearance ; and, therefore, of late, I have entirely relin- 
quished the talc. 

When the spedmens are put into a solution of proper 
strength, and perfectly transparent; and the parts properly 
separated, to exhibit the different objects it is designed to 
shew ; the next point of importance^ is, to close the bottles 
with accuracy and neatness. 

F<Hr the reasons already stated, glass, with a medium of 
resin, was chosen. I make the rim of the bottle perfectly 
dry, and spread on it some melted resin, with a commoQ 
heated spatula. The glass (previously fitted) is then ap^- 
plied, and, by holding the warm spatula pretty close to it,, 
the r^sin softens, and the top is fixed with the utmost 
accuracy. I have thought it best to conduct this process 
in a moderately warm room; and the glass should ba 
rather less than the diameter of the rim; or, on Hfting the 
bottles, by their tops, as is very generally done, the gUisses 
might be raised. With small bottles, it is sufficient to 
make the resin smooth, and then varnish it; but, on bottles 
of a larger size, additional security is obtained, by attach- 
ing a slip of bladder around the edge, by means of glue. 

When the diameter of the bottle is large, the glass top 
is liable to break after two or three weeks ; but, by using 
the thick eye of the glass, I have found them perfectly safe>' 
even with a diameter of four inches ; and, for larger^ I 
have not had occasion. 

In addition to the fpeeimetis menttoned in my formet 
letter, I might have named foetuses at the full period of 
gestation. 

Having been accustomed to put up anatomical, prepara- 

tions, I do not hesitate to affirm, that the method I have 

deta^ledt is as easy of application as any other in popular 

.use; and I believe lOd. per gallon, wovdd liot ot}^ f^y fof 
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the salt*; but all the other little expenses, with the 
exception of the bottle. 

Many parts of morbid structure are preserved much 
better than by spirit 

I cannot tell how far the specimens «ent to the Society 
were rendered turbid, by the shaking of the coach ; although, 
I hope, from your note, they did not sustain material injury. 

The ulcerated intestine, is a very good specimen of the 
disease ; and is exhibited, I beUeve, better than it would 
have been on talc. 

The portion of heart, with oi^en foramen ovale, was from 
an adult; and the fluid containing it was remarkably 
bright, and colourless; which, I believe, would net have 
been the case had it been in spirit At two points, the 
glass cover, in the act of putting it up, cracked, in conse- 
quence of a little accident ; but they have not extended 
in the least 

The stomach, afiected by opium, exhibits exactly the 
appearance when taken from the body. I have not seen 
another specimen of the same condition ; but suspect, that 
spirit would not have preserved it 

The portion of intestine, with scrofulous mesenteric 
glands, exhibited the valvules conniventes, and all the natu- 
ral and morbid characters, very beautifully. 

The digested stomach, I sent, because it was injected 
with size and king's-yellow; it could not be otherwise than 
imperfect, in that condition of the stomach ; but it is sent 
to shew, that the solution has no influence on the colour 
of the injection. 

I have never seen any preparation in spirit, which has 
exhibited the membrana hyaloidea, &c^ of the eye^ so 
beautifully as is done in the solutionf. 

♦ See the previous note. — Editor. 

f This specimen has been placed by Mr. Cooke, in the Repositorj of 
the Society ; and is now (Nov. 1, 1819) in perfectly good condition. 

A.A. Sfr. 

May 20, 1823. It is at this time, after having been put up msmrfy 
ieven ytari^ quite perfect ;— an additional proof of the great efficacy of 
this valuable process. — Editor. 
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I have tried some injections with size and TernfiiDion, but 
not satisfactorily; — ^the trials I have made induce, however, 
a strong hope and belief, that they will remain in it unim* 
paired. ■ -. 

There do not occur to me any other particulars which 
may be considered needfiiL 

A specimen of stomach acted on by arsenic, which I 
have by me, retnins the morbid characters very strikingly. 
It was a specimen exhibited to Sir Joseph Banks, about a 
year ago, and left for some time at his house. When I 
called upon him a:fterwards, he said it had been shewn to 
several anatomists, and was approved. He also conde- 
scended, to allow me to express his approbation, in the 
paper, which I was then preparing for the Medical Journal. 

I am. Sir, &c. &c. &c. 

A. AiKiK, Esq. Secretary, ^. SfC. W. CoOKS. 



REMARKS BY THE EDITOR. 

We need hardly point out to our Readers the applica- 
tion of this valuable discovery to the preservation of all 
those objects in natural history, which are usually kept in 
spirit of wine ; as, should it succeed, its low price will 
render it available, where the employment of spirit was 
quite out of the question ; it may thus greatly contri-* 
bute to the introduction of foreign specimens into this 
country. 



XC. — On the Preparation of Bistre.* 

This colour, used by painters in the manner of Indian ink, 
is prepared from wood-soot, in the following maimer :— 
Make choice of those pieces of soot which are the hardest 
and adhere most to the chimney ; pulverize them, and pass 
the powder through a fine sieve. Throw this powder into 

* From the DkUomutirg TeehnoUigipie, 
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pure watert stir k firom time to time with aglasa ftpatida, 
I^ave it at rest ; and, finally, pour off the water. This 
water disMlvea all the foreign salts. We may hasten their 
solution by placing the glazed eartheq-vessel containing 
the mixture over a fire. When other water, on being 
added, will no longer dissolve any salt, and it remains of 
tiie same degree of specific gravity as before it was em- 
ployed; we put die sediment into a tallnarroif vessel, 
which is to be filled with water, and agitated with the 
spatula ; it is then left at rest for a few minutes, in order 
that the coarser parts may settie. Hie liquid is then to 
be poured into anotiier similar vessel, and tiie coarser parts 
remaining at the bottom of the former one, may be thrown 
away as useless. 

This operation may be repeated two or tiiree times ; 
and the oftener, the finer will be the bistre. It must be 
finally left at rest for some time, and the clear wattr I 

poured off firom the sediment, which is to be incorporated 
witii gum*water, and it is fit for use. L. 



XCI. — On Reducing the Old and New French Weights and 
Measures into correspondent English Denominations. 

r 

RULB8 FOR CONVERTING THE OLD FRENCH WBIOHTS AMD MEA- 
SURES INTO CORRESPONDENT BNOLISU DENOMINATIONS ^. 

Weights. — The Paris pound, poids de marc of Charlemagne, 
contains 9216 Paris grains ; it is divided into 16 ounces, 
each ounce into 8 gros (or drams), and each gros into 72 
grains ; it is equal to 7661 English troy grains. 

The English troy pound of IS ounces, contains 5760 
Eng;lish troy grains, and is equal to 7021 Paris grams. 

The English avoirdupois pound of 16 ounces, contains 
7000 English troy grains, and is equal to 8588 Paris 
grains. 

To reduce Paris grains to EngHsh troy grains^ divide 
byl.«189. 

* From Lafpnnge'a '^Marnud of Chemifltix.'* 
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Toreduce Paris ounces to£DgliAliH)y, divide byl.015784; 
or the convei^ion may be made, by means of the following 
tables: — 

I. To r^duc^ French to English Troy Weighi^ 

£ngUsh. Troj Grains. 

The Paris pound . . == . 7661 

Theoui?ce . . , . = 472.^25 

Tkegros .•...= 59.0708 

Thegrain .....= ^204 

II. To reduce Paris Lot^ Measure i9 Engiisk. 

fiagiiili Inches. 
The Paris royal foot of 12 inches = 1«.7977 
The inch .........= L06$9 

The line, or one-twelfth of an 'mdx ss .o074 

III. To reduce French Kiuhe Measure to English. 

English CuUcal Feet» 

The Paris cubic foot , , . = 1.211278 
The pubic inch .....= .000700 

IV. Measure of Capacity. 

The Paris pint contains 58.145 English cubical inches, 
and the English wine pint contains 28.875 cubical inches ; 
or the Paris pint contains 2.0171082 English pints : there- 
fore, to reduce the Paris pint t6 the English, multiply by 
2.0171082. 

Table of the New French Measures and Weights^ reduced to 

the English Standard. 

The French metreyB^ord^mg to. \k^ Journal de Physique^ 
An. VII. Prair. & Fruct. is, equaj tp 8 feet 11.296 lines 
French, and the gramme to 18..827 grains* The metre 
is the ten millionth part of the distance ftom the pole to 
the equator; the grawTTiie is the weight of a cubic centimetre 
of water. The f rench tois§ vas. 76.734 inches English ; 
and 676 FreuiJh gpams were equal to 472.5 English.— See 
Phil Tro^QcU F^h LVUI. .p. 326, » ybh •XLUp. 187. 
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Measures of length. 



Millimetre 
Centimetre • 
Decimetre 
Metre • • • 
Decametre 
Hecatometre • 
Chiliometre • 
Myriometre . 

A decametre is 
A hecatometre 
A chiliometre 
A myriometre 



H 




6 



p. 

d 


4 
1 



£. Inches* 

.03937 

.89370 

3.93702 

39.37023 

393.70226 

8937.02260 

39370.22601 

393702.26014 

Y. FT. IN. 

10 2 9.7 

109 1 1 

213 1 10.2 

156 .6 



Eight chiliometres are nearly 5 miles English. 

Meatttres of Capacity, 



MilHlitre 
Centilitre 
Decilitre 
Litre . 
Decalitre 



Cubic Inches £. 

.06102 

.61024 

6.10244 

61.10244 

610.24429 

6102.44^88 



Hecatolitre . . . . = 

ChiUoUtre . . . . = 61024.42878 

MyrioUtre . . . . = 610244.28778 

A litre is nearly 2^ wine pints. 

14 decOitres are nearly 3 >rine-pints. 

A chiliolitre is a tun, 12.75 wine-gallons. 

Weights. 



Milligramme . 
Centigramme . 
Decigramme . 
Ghramme . . . 
Decagramme . 
Hecatogramme - 
Chiliogramme (kilogram) s 
Myribgrsmme . . . = 



E. graing. 

.0154 

15.4440 

154.4402 

1544.4023 

15444.0234 

154440.2344 



Measures into correspondent Et^Rsh Denominations. 4S1 

A decagramme is 6 dwts. 10.44 gr.tr.; ord.65 dr. 
avoird. 

A hecatogramme is 3 oz. 8.5 dr. av. 

A chiliogramme is 2 lbs. 3 oz. 5 dr. av. 

A myriogramme is 22 lbs. 1.15 oz. av. 

100 myriogrammes are 1 ton. wanting 32.81bs. 

Agrarian Measures, 
Are^ 1 square decametre • » 8.95 perches 
Hecatare . • . • . • = 2 acres, 1 rood^ 

SO.l perches. . 

For Fire^-wood. 
Decistere^ one-lOth stere * . =ss 8^315 cub. f. e, 
Stere, 1 cubic metre , . . = 35.3150 cub. f. 

MONEY. 

Copper. E. graina. 

Centime, 1 gramme . . =3 15.4 

Five centimes, or sous , • 3= 77.2 

Decime . . 4 • * • s 154.4 

Two decimes == 308.8 

Silver, 9A0ths or 36^ths fine. 
Franc, 5 grammes . . . . = 3 dwts. 5.2 gr. 

Five francs =s. 16 dwts. 2.1 gr. 

The franc is nearly the same with the livre tournois, and 
worth about lOd. 

XCII. — On Bronze Statues, and Medals; and on Cannon^ 

Bells^ ^c. 

(Continued from p. 331.) 

The execution of the colossal statue of Desaix was ad- 
judged to the person who sent in the lowest estimate. A 
speculator undertook it for the sum of 100,000 francs, not 
including the bronze in that estimate. He employed a bell- 
founder, who not understanding the execution of so large 
a piece, and calculating agreeably to the operations in the 
small scale he was accustomed to, boundhimself under forfeit 
to complete it for 20,000 francs, and, intending, as he thought. 
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to make use of the most economical means^ irtipulated ^at 
the statuary should be prohibited from superintendiojg Ae 
mouldings from his model. The hollow parts, as beiitg'die 
most diflSculty he filled up, in order to avoid the impedi- 
ments they presented to its being moulded: he attempted 
to mould in sand, in wooden frames: his frimac^ were con- 
structedj and an ill-contriYed apparatus of wood-work was 
erected ; at length5 after great preparations^ and useless ex- 
pensesy he endeavoured to m^ke the cast The^frame-work 
yielded to the weighty and the fused metal ran into the pit; 
the operation therefore completely failed ; a considerable 
quantity of bronze was lost^ and be was obliged to recem- 
meace his labours. He now imagined that he should suc- 
ceed better by cutting the model to pieces, separating also 
the obelisk, and casting it in many distinct parts; but he did 
not trouble himself to examine the quality of the metal of 
the different castings, nor calculated upon their unequal 
shrinking; so that he merely obtained dissumlar parts. 
He however joined them together ; but all the proportions 
of the figure were changed: these defects, being of a nature, 
that no chisseling could repair ; he therefore produced a 
most contemptible monument. 

On the erection of the column in La Place Vendome, the 
same faults were repeated : a bargsdn was made with an 
iron-founder, who had never been accustomed either to 
casting or moulding in bronze : he had, nevertheless, the 
temerity to undertake the moulding and finishing of the 
column, at the price of one franc per kilogramme. The 
government engaged, on its part, to deliver to him, in can- 
iion, taken from the Russians and Austrians, in the 6am- 
psdgn of 1805, a quantity of bronze sufiicientfor the cotti^ 
pletion of this enormous monument 

M. Darcet, foreseeing that they would never succeed in 
erectiilg a monument worthy of the nation, by leaving aQ to 
chance, under the conduct of a man, whose knowledge in 
theory and practice was not very extensive, advised llie 
director, M. D. to cause an analysis to be made of the coAi* 
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position of the diffident pieced of bronzy in order to esti^ 
blisb, according to their relative weights and proportionsi 
an exact account between the government and the founder* 
By this means, they would have had the advantage of being 
able to point out to the founder the proportions of the dif- 
ferent alloys which were delivered to him ; and it would 
then have been easy for him to have made such mixtures^ 
as that the column should have been of exactly the same 
composition in all parts. 

The director, not comprehending the importance of this 
advice, refused to follow it; and, accordingly, the cannon 
were merely delivered by weight. The founder, who was 
also advised to obtain this analysis, and to rec^e the bronfie 
according to its quality, imagining that this regulation wa^ 
not necessary for his own safety, and perhaps that it was 
his interest to take it at hazard, said, that he must not 
appear to be wiser than the Government He did not^ pro- 
bably, recollect that the Administration was stronger than 
him. 

M. Darcet thought, that, by these assays, and by improve 
ing the moulding in loam by some preliminary experi- 
ments, they might easily have obtained such perfect pieces 
of casting, as should be easily repaired or finished, without 
any great expense. In fact, by attending to these precau^ 
tions, we should hare had casts resemUing the models ; and 
able sculptors might have been employed, who would not 
have hesitated to have affixed their names to it; and thus, as 
monument, or work of art, might have been erected more 
worthy of our times. 

No regard was paid to this advice, and the founder con-*' 
structed a fbundery at a great expense, instead of employ- 
ing his workmen in that fine establishment which the city 
of Paris possesses, and which was created to found the 
statue of Louis XV. He employed an iron-furnace, but 
he did not understand the phenomena which the fusioa of 
bronze presents ; and foolishly attempting to cast the large, 
pieces at the base of the column first, he failed in several 
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operations* At each experimenty he injured the aDoy by 
oxidating the tin, lead^ and zinc : these metalUc oxides^ 
either became changed into scoriae, or were carried away 
by the current of air ttom the furnace. He did not per- 
ceiye that this was the cause of a very considerable loss of 
metal; and continued to deliver his basso-relievos, of very 
different qualities ; but it is believed that they contained 
a much greater proportion of copper, than the bronze of 
cannon in general. When he had finished about two-thirds 
of the column, he saw that he had scarcely any metal re- 
mwiing*; and, being responsible for the bronze entrusted 
to him under stipulated conditions, he was completely 
ruined. In this distressing dilemma he endeavoured to 
form casts of the white metal obtiuned from the re- 
duction of the scoriae, and of a considerable quantity 
of old copper and bi^ass, which he had bought at a very low 
price. The basso-relievos which he obtained from the 
mixture of all these matters were full of holes, and spots of 
lead ; their colour was, at first, a dirty grey, and finally be- 
came almost black; the Government refused to take pieces 
80 extremely defective, arrested the labours of the founder, 
put seals on his foundery, and alibis property was lost. 

He at length, by repeated applications, procured a com- 
mission to be formed, which wa$ charged with the exaxtiina- 
tion of his accountst : this commission required a statement 
of the different qualities of the metal which had been de- 
livered to him ; but this essential basis of the account, under 
its respective heads, which he would now have .been glad 
to have furnished, was wanting. The commbsion could not 
obtain this important document; and, consequently, in the 
impossibility of adjusting the dispute correctly, they had 
no other resource than to act as a jury. 

* According to the bargain, a loss was allowed to him of ten per cent ; 
and so confident was he of success, that he actually sold a part of what 
he thought a redundance. 

t It was composed of two chemists, two architects, ^two mechanics, 4dflf 
two founders ; and an Auditor of the Council of State pieced at it. . 
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They knew the exact weight of ^ach piece, delivered hy 
thp founder ; they had samples cut from each, of which they 
weighed proportional parts^ and made an ingot, represenlf- 
hng the mean compb»t!6n of the whole column. The^ 
found, by analysis, that it contained of 

Copper .... . . . . ; 89,440 

Tin .......... 7,a00 

Lead . 8,318 

Silver, zinc and iron . . . . . 0,047 

100 

The commission afterwards had samples taken Arom thd 
metal of the cannon, remaining in the government maga- 
zines; Aey carefully composed an ingot representing their 
mean composition. The analysis of this ingot gave the 
following proportions. 

Copper ...;..... 89,360 

Tin 10,040 

Lead , 0,10^ 

Silver, zinc, iron, and loss . . . 0,4©8 

100 

They likewise knew, that the law of France had fixed the 
composition of cannon, at 90 of copper, and lOof tin, per 
quintal ; but this law had never been rigidly enforced, and 
they were made of a very bad quality during the revolu-^ 
tion; they knew, in fa^t, thart foreign cannon were m^de.of 
a more complicated alloy, and of a low^r quality, than th^ 
bronze of our pieces of artillery^ After all diese considera- 
tions^ the commission Were obliged to acknowledge, that 
the foumlei* ha4 returned an alloy, the m^ap composition of 
which| presented a quality, if not superior, at least equal to 
that deHvered to hjim. The result of this investigj^ion W99, 
that they had no ri^t to consider him as a defaulter ; the 
chemical labour has, at least, explained the cqyr^ which 
had been adopted. In fact, by analysing separately, the 
samples of th^ great basso-relievos of the pedestal, and* 

VOL. III. H H 
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ihoee of the abaft, and the capital of the column^ they fotmd 
that the first contained only six parts in the 100 of alloy ; 
whilst the second, particularly towards the highest part of 
the shaft, and the third, contained nearly 0,SL It was 
then evident that the founder, not understanding the treat- 
ment of bronze, in order to improve his alloy, had melted it 
several times ; and, consequently, had greatly diminished 
the total weight of the metal; and therefore, to compensate 
for this loss, he was obliged to throw into the latter casts, 
the white metal which had been extracted firom the scoriae; 
and thus he had delivered bronze of too good a quality, in 
the beginning of his operations ; and, towards the end, was 
obliged to make it of too low a quality. 

The moulding of the several basso-relievos was so badly 
executed, that the artist who had the care of repairing it» 
cut off, in parings and chippings, a quantity amounting to 
70,000 kilogrammes of bronze, which was given to him, 
besides a sum of 300,000 francs, for his labour*. We see 
what unfortunate results, have arisen firom bad manage- 
ment: the total ruin of the founder, among others, was a 
misfortune, which would not have taken place, if he had 
been guided by the Administration : and bad he followed 
their advice, he would have had a similar alloy in all parts 
of the column, of a colour perfectly equal, and, in fact, a 
piece of excellent workmanship. 

* By a fatality, which seemed to counteract every species of fin'esi^t 
in the erection of this monument, they omitted to calculate the eflPectsof 
the expansion from the heat of the sun ; and as all the pieces of the shaft, 
which are strongly bound together, form a single band around a massive 
cylinder of masonry, into which very strong cramps are driven, at short 
distances from each other ; we conceive, Uiat when the sun darts its 
rays on the column, it is struck on one side vertically, from top to bottom ; 
the metal dilates, unequally, which tends to force all the obstacles'which 
are opposed to the augmentation of its volume. In the summer even- 
ings, the lowering of the temperature is sudden and consideEable, and 
the shrinking of the metal acts violently, in an inverse ratio to its dila- 
tation t so that when these changes take place, very loud cracks are heard 
in all parts of the column ; and ruptures are produced, which diminish 
its solidity. 

Napoleon pointed out a remedy for this inconvenience; which was, to 
form the whole shaft, of cylinders, united to the courses of brick* work to. 
the height of the basso-relievos, by means of loose pivots. 
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This last remark was strikingly verifiedi by a similar 
circumstance^ somewhat curious. 

At the time that they were occupied in the construction 
of the column in la place Venddme, Government was deter- 
mined that all the presses in the mint should be cast in 
bronze^ from two hundred cannon, taken from the allies 
during the same campaign; the cannon were sent from the 
magazines to the directors of the mint ; who having no 
prejudices, nor obstinacy to overcome, concurred in the 
proper execution of these pieces : they first determined ex- 
actly, the quality of all' the pieces of cannon; and, taking a 
mean proportional of all these qualities, by the rules of alloy, 
they determined the proportions of the mixtures, so that 
each cast should be of exactly the same quality ; in fact, 
they succeeded at once, without any trials : the pieces ob- 
tained were of the same identical composition, of the same 
tint, and of a very fine grain ; their surfaces shone with a 
metallic brilliancy agreeable to the eye; and in a word, this 
kind of monument, though less famous than the other, ha9 
a merits evidently superior, as far as respects the art oif 
metallurgy.* 

It remains to state, that the faults which we have pointed 
out, have never before been published, or if they have, it 
has been in an incorrect manner : the causes of the ill*^ 
success have hitherto remained unknown^ or have not been 
properly appreciated ; and thus, we lose the benefit which 
might be derived from this unfortunate experienoe« . Ci;- 
cumstances whidi took place at the casting of the statue 
of Henry IV. are another prdof of it. As these &cts ate 
not knovm, we think, for the interest of the art, that 
we should treat of them and render a suodnct : account 
thereoi^ the truth of which we can attest. 

The minister of the interior, invited.M. Darcet.to point 
out the most certdn means of obtaimng h statue of finc^ 

* An inscription made around 'the circular neok of each pr^ss, indicated 
the origin of this bronze ; this was^noraoved in 1814. The Enperoi: of 
Russia when he visited this fine establishment, observed that this p»ecaii« 
tion was unnecessary. 
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ex^ution ; and according to the advice of dus chenmst 
they caused specimens to . be taken at Y ersaiUes^ of tbt 
Vronze from three of the statues, executed by the brothers 
Keller, which were the most beautiful in respect to the 
homogeneity of dieir composition, and the green tint given 
to them by time, or the patine antigue ; ibey were analysed in 
tb^ laboratories of the mint, and afforded the following resoltr. 

No. 1. No. 2. N(i.3. Mean. 

Copper . . 91,30 . . 91,68 . . 91,32 • .01,40 

Tin ... . ' 1,00 . . 2,32 . . 1,78 . . 1,70 

Zinc . . . 6,09 . . 4,93 . . 5,57 . • 5,53 

Lead ... 1,61 . . 1,07 . . 1,43 . . 1,37 

lOO 100 106 100 

' !We see, (hat the cbftipositiofi of the bronze of MM. iCdl^r 
wais very nearly uniform ; which plamly shet^, that these 
d'tpert founders, always forihed theil* alloys, tf very pure 
iqetal, aiid generally cast them under similar cif etrmstances. / 
ks the government were unwilling to foiled this plan, oh 
jkccoiint of the expense, M. &arcet caused d^sr^i^ to be 
ma6[e of aTt the materials intended to be trs^d hi (lasting 
the statue^: he shewed, from the results of thes6 kttdl;^, 
in what manner th^y ttilght Cbmpose atn alYb^; -i^fthlhr to 
thdse of Keller, by fusing th^se bronzes tdgetheif, tod add- 
itit ib them, a Vety small quantity of pure cdpp*¥ rifid hraH^ 
'ffais plan wAs authorized by GbV^rttmeiit ; iWtf thfe sfctilptbf 
topk upon h1itfS€flf the soiel timAfdgemeAt of llitt bfienttidl^ 
a'ra uAd^rtbofe to bef lf6S]^()tifeiHl6 fol* its rtrefc^'f: he 6vcri 

^'^^ rMe bYorize?, Which w^re tcr'bd mplafe^, arid iMcM VcMfitfM m 
Cte gpdveihmeBtima^ineB^ ^eac^f^^ ped«A»«tn statue S|f9fftpc|^»dB^ ki- 
iended for thet column at Boulogne; Uie basso-reUevos of the same 
mommiexitr; tll^ statue* bftik^MeoA, for tbe tti^ df^ihe^dblutAft iM Ai/iiliA^ 
J^iMtfiM, aM tbetftatue of Cfcnoral Desaixt 

t In the conditions of this bargain (concluded for the sum of 337,870 
francs, and in which Vi^ fSibd <5f' tde' bVOil^' Wd8 ttbV ftidtMed>, it f^ 
tarted, tiiat, 'VfiKordir t6«it^dihdMii6Us incoavMiittKtai^wkichaltf^ys 
XMfdt, boUi to the art and to the administration, i^hen statuadgs leave 
{ne casts from theif' models to Ifte" care of fouhHefs,^ W^ mou^it 
}Sfi^l»eSAyi th$t it was wiser to abandon ail the nvetaUiirgie operations 
\b Mt&tSf^t. If thie first jilaB^imLniot vsiri^naUey' ab ^irfer lwv6 shewft, 
immm ^Etetoatfy 86e» that the snedotd wair e^aaH^ cbnMvy Co thte eiM 
proposed, and presented no greater chances of succesr.. - . .. . 
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And qH Cannon f Bells, ^c. 4^ 

thoiighthiii^cielf ilble idact^ i^ithout the advice ^ persons 
much better versed in metiillurgy than himself. 

The first step the sculptor took was wrong: he thought 
he could not do better, for the purpose of casting theingotd 
of allof^ dian to employ the sdme furnace which liad been 
used to east the statue of Louis XY ; but he did not reeoU 
lect that the idloy of this statue*, was much more fiisibk 
than that of Keller. Iii fatt^ he could not melt these pieces 
of bronze $ the length of the operation^ in a furnace 
which could hot be sufficiently heatedy oxidated a great 
quantity of fin and line ; ind the alloy by thi^ Ibssf, b^-^ 
came le£RS fusible : and if ihej^ had not employed iroh tongs 
to witbdr«^Kr the partly-fased bronze frbrh the fuhiaCe, it 
would very sooh have set, arid they wduld have befen under 
the necessity of demolishing the furnace^ in order to extract 
it. They were then again obliged to have recourse to k 
chemist. M. Darcet was consulted ; he found, that the 
temperature of fu^on of Keller's bronze, differed from that 
of the bronze of the cannon ; and that it wad necesstoy, in 
the first place, to determine this temperature ; that the 
draught of the furnace was too weak, and that the chimney 
must be raised ; in fact, that they had begun wrong, by 
putting into the furnace, at the same time^ the bronze, the 
brass, and the copper; and that they must entirely change 
the plan of the operation. 

^ Tb« katAjBe^ of the brottlse, ttmxi the 8t«tue of Louift XY. nUdd in 
^tl6 libo^t#y l»f the iifiint, gav^ ^ foUo wirig f^siilti! ; 

Copgei- . . . . 89^^ , . . 83,68 . . . w 83,4^ 

ZMife' . . . . 10,80 10,80 . . . • lOySO 

Tifa ... . 4,28 ..... 8,92 ... ... 4,10 

UM .... 3,20 3,10 3,15 

100 100 100 

Spedfie gravity =: 8,482. 
t Tile toaljsis of this bronze, has shewn^ that it Gontaiaed 

Oopper . - -^ .. • - . 95,30 
Tin *..-.*.. . 1,<)0 
JZinc ........ 8,10 

' ' LeMd. • , i 4 . . . . a trace . 

ibb 
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According to these new instructions^ he recommenced, 
and, this time, succeeded in fiising the bronxe, and flllmg 
the ingot-moulds ; he experienced very little loss, and die 
bronze was not injured.* 

These ingots were intended to cast the body and the 
head of the king : they next proceeded, after this casting, 
to the preparation of the alloy, intended for the horse and 
the legs of the rider ; and then to the casting of this piece. 
It would take up too much time to describe, here, all- that 
passed in these various operations'; suffice it to say, that 
they had still much to learn : the body of the king was full 
of air-holes ; the casting of the horse^ in the mould, com- < 
pletely failed ; at least it was so retarded that the Princes 
could not assist at it, although they waited long after the 
hour appointed for the fusion ; indeed, the alloy of the dif- 
ferent ingots was not all of the same qualityt, and the 
want of the necessary fluidity in the bronze, prevented it 
from reaching to the lower parts of the body of the horse: 
and this part was, accordingly, very badly cast:^; and 
there was a hole in it, which was obliged to be repaired. 

*The analyus made at the mint, gave the following compoaition. 

Copper , 87,80 

Tin 5,10 

Zinc 6,52 

I#ead ,.,-.. 0,58 

100 
t The mean quality, from the analysis made, of the speciiiieiis taken 
from different ingots, in M. Darcet^s laboratory, by MM. Cbandet, 
and Genneau, gave the following results. 

Body of the King. Legs of the Rider. . Horae. 

Copper • . ' . 93,12 . . . 89,27 ... 89,S9 
Tin .... 4,78 . . ' 5,08 .... 4,71 
Zinc .... 2,10 . . . 3,53 . . . 4i8r- 
Lead . . * • a trace . . 2,13 . . . 1,03 

100 100 100 

Specific gravity . . 8,378 . . . 8,738 . . . 8,701 
i The equestrian statue of Louis XIY. was cast f^m a sioffle jet, by 
Balthazar Keller, in 1699, after the model of Girardon ; its neigfat was 
21 feet, and it weighed 53,263 pounds. The equestrian statue of 
Louis XT. was also cast from a single jet, by M. Gor, after the model 1^ 
Bouchardon ; its height was 16 feet 8 inches, and its weight 60,000 
pounds. 
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Finally, he sold to M.^ Bcegue and Co. founders in bronze, 
copper, &a, more than S8,000 lbs. of waste, oxides, &c., 
at 60 centimes per pound. 

All that has preceded, clearly shews, that we ought not 
to entrust the chemical part of these operations, either to 
the founder or to the sculpor, if we would produce monu- 
ments, worthy of our advancement in the Arts ; but that 
they should be placed under the controul of a commission 
of chemists, especially charged to direct this part of the 
process. \To be continued,'] 



XCIII.— LIST OF PATENTS FOR NEW INVENTIONS, 
which have passed the Great Seal since April 22^ 1823. 

To Robert Winter, of Fen Court, in the City of Lon- 
don, Esq,; for an improved method of conducting the 
process of Distillation. Dated AprQ 22, 1823.— To be 
specified in six months. 

To Robert John Tyers, of Piccadilly, m the County of 
Middlesex, Fruiterer ; for a Machine or Apparatus to be 
attached to Boots, Shoes, or other covering of the feet, for 
the purposes of travelling or pleasure. Dated April 22, 
1823.— In two months. 

To William Palmer, of Lothbury, in the City of London, 
Paper Hanger; for certain improvements in Machinery, 
for the purpose of painting or staining paper, for Paper 
Hangings. Dated April 22, 1823. — In four months. 

To Francis Gybbon Spilsbury, of Walsall, in the County 
of Stafford; for certain improvements in Tanning. Dated 
April 22, 1823.— In six months. 

To Francis Deakin, of Birmingham, in the County of 
Warwick, Wire Drawer ; for an improved method of manu- 
facturing Furniture, for an improvement to the motinting 
of Umbrellas and Parasols. Dated April 22, 1823.— In 
six months. 

To James Rawlins, of Penton Place, Pentonville, in the 
County of Middlesex, Gent. ; for a Bedstead, Machine, or 
Apparatus, for the relief of Invalids. Dated April 22, 1823. 
—In six months. 
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To John Hall, the Younger, of Dardbrd, in the County 
of Kent, Engineer ; for an improvement in the Machinery to 
be employed for effecting or produdng the pressure, on 
Linseed, Rapeseed, or any other Oleaginous Seeds, or 
substances, from which oil can be expressed ; for the pur- 
pose of expressing oil from the aforesaid seeds or substances. 
Dated April 23, 18^a— In six months. 

To Joseph Taylor, of Manchester, in the County Pala- 
tine of Lancaster, Machine-maker; (being one of the people 
called Quakers) ; for certain improved Machinery or Ap- 
paratus, to facilitate or improve the operation of spinning, 
doubling, and throwing silk, cotton, wool, or flax, or mix- 
tures of the said substances. Dated April S9, 188S.— In 
si^ i^oijtfi?. 

. l^Q Jphi) Pourdieu, oi\Axxxe Street, in th^ City pf lion^dD, 
Efq,; in consequence of a pommunication p^dp to ium, by 
a certain foreigner residing abroad ; for ()ie pr^pftratipp of 
4 Mu^ikge or thickening matter, to be us^ ip pii,i]}ting or 
Qplouring linen, woollen, and potton clptlvs, ap^ sjt^s ; in 
Q^aes, in w^iich gums, mucilages, and other tbJLcki^vig iq^t- 
ter9 ^e employed. Dated April ^, 1823. — |i|fourmonths. 

To William Caslon, the Younger, qf ]@urtP9 Ci^ei^:^ 
ip the County of Middlesex, Proprietor of Gas-wprks; for 
certain improvements in the construction of GacjjG^neters. 
P^ted May 10, 1823.— In six months. 

To Edward Eyre, of Sheffield, in the County of York, 
Fender Manufacturer ; for ap improvement in tjhe n)|tpu- 
fjIPture of Fenders, of Brass, Iron or SteeL DatQ^ JMiay 15, 
1823. — In two months. 

To Jacob Perkins, of FleetStrejBt, in the Ci(y of t/gqdpn, 
Engineer; fo|: improvements in the mode pf heating llpiUiigs 
cur ev^tporiiting by steam^ of Flmds, in Pans, Boiler^, or fitb^ 
Vessels. Dated May 17, 1823.— In six m<;mth(9k 

END OF VOL. III. 
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Abraham on preveiiting the ill-effects of needle- pointing 

and, dry-grinding^ 256 
Absorbing cascade, Clement's, 161 

Achromaticobject-glasseSyWarltire's for a solar inicro8Cope,37 
Acid, nitrous, on enabling artists to make and rectify their 

own, 300 
Acids and alkalies. Hare on using alkanet as a test for 

them, 160 
Acids in mineral substances, Smtthson on discoveringy 382 
Alkalies and acids, Hare on using alkanet as a test for 

thetn, 160 
Alkanet, Hare on using, as a test, 160 
Alloys of metals, on, 190 
Alum crystals, on colouring, 83 '■ 

Am^caii straw-plat. Wells on, 183 
Anatoiliidal preparations, Cooke on preserving in brine, 410 
Animal charcoal^ Payen on the action of, in refining sugar, 

&<J. 357 
Apparattis, chemical, Willises improvements in, 137 i for ab- 

sort>ing or coifdensihg gaseous matters, &c, 161 

, Thom's, for regulating the supply of water to 

mills, &c. 268j 290 ; Hall's, U)r supplying steam-engine 

boilers with water, 364 
Areometer f for ascertaining the density of liquors, 1 
Baker on regulating the springs of gun-locks^ &c, 297 
BattoiiV irffmetal ornaments, 81 
Beads, glass^ on making at Venice, 296 
Bells, cannon, &c. on> 321) 421 
Berzdllus' oh iising the blow-pipe in chemical analysis, &c. 

63, 73, 281, 376 
Biddle^s instrument for boring hay-stacks^ to prevent their 

heating, 373 
Bistre^ on the preparation of, 417 
Bistoury, surgeon s, Millikin's improved one, ^^6 
Blocks for calico-printers, Marshairs improved, 311 
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Bloody Haynes on using, in compost, 337 

Blow-pipe, Berzelius on using, in chemical analysis^ &c, $Sf 

73, 281, 376 

Blue colour, Braconnot's, 79 ; ins, Ormstead on using as a 
test for acids and alkalies, 165 ; Thenard's, from cobalt, to 
make, 340; verditer, to make, 35 1, 370 

Book-worm, query on preventing the ravages of the^ 212; 
and answer thereto, 275 

Booth's improved solar microscope, 36 

Borer, Biddle's, for hay-stacks, to prevent theur heating, 373 

Braconnot's blue colour, 79 

Bridle-bitil, Goodwin's improved, 308 

Brine, Cooke on preserving anatomical preparations in, 410 

Bronzing casts in plaster, sculptures in wood, Sec. 320 

Bronze statues and medals, cannon, bells, Ac. on, 321 » 421 

Buttons, metal, &c. on silvering, 410 

Calico-printers, Marshall's improved blocks fori 311 

Cannon, bells, &c. on» 32l> 421 

Cast-iron, Editor on soldering sheet-iron with it, 110 

Casts in plaster, sculptures in wood, &c. to bronze^ 320 

Caterpillars, Sweet on destroying, 135 

Cement, Tickell's Roman, Palmer on the advantages of, m 

Charcoal, animal, Payen on the action of, in refining sugar, 
&c. 357 

Cherry's queries on the Syrian asclepias, 104 

Chemical absorbing or producing cascades, Clement's, 127 > 
lute, Willis's, 137 5 apparatus a£ earthenware improved by 
Willis, 137 > absorbing or condensing apparatus, i61 

Chilblains, a remedy for, 44 

Chimneys, short, Turrell on preventing, from smoking, 107 

Clay-plates, Smithson's, for the blow-pipe apparatus, 385 

Clement's chemical absorbing cascade, 127 5 his producing 
cascade, 161 

Cloth, woollen, water-proof, 39 

Cobalt-blue, Thenard's, to make, 340 

Colour, blue, Braconnot*s, 79 

Colouring alum crystals, on, 83 

Compost mould for pine-apple plants, Speecfaly on pre- 
paring, 394 

Consuming smoke of iron-foundries, on, 41 

Cooke on preserving anatomical preparations in brine, 410 

Copper-plates, Turrell on etching, 55 

Copper, Vivian on smelting, 145 j furnace, Sheffield's im- 
proved one, 154 

Cowley and Staines on the white poppy, and on the prepara- 
tion of opium, 166 5 on preserving tumips,&c. in winter, 250 

C rail's impiroved Hessian hydraulic machine, 99 

Crystals, alum, on colouring, S3 
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Culture of the pine-apple, Knight on flie, 140 

Cuttings of trees and shrubs^ Hayn^s on preserving, in sapd^ 

during the winter^ 333 
Death of Mr. Charles Warren, engraver, 355 
'Density of li<][uors, to ascertain, l 

Dividing engine, Harrison's, Barton on, 8) - \ 

Diy-grinding and needle-pointing, Abraham on preventing 

the ill-efiects of, 256 ; Elliott's life-preservative from the 

baneful effects of, 397 
Earthenware chemical apparatus, Willis's improvements in, 

Earthenware, Meigh's wholesome glaze for, 201; bis im- 
proved ware, 203 

Eau medicinaley Frost on the discovery of its preparation, 357 

Editor, on the. microscope, SB, 134; on French wire-naiilis 
for leather, 113 ^ on forming microscopic configurations of 
muriate of sod^, 134; on soldering sheet-iron with cast- 
iron, ] 10 3 on producing-flat sur^ces of metal,. 204 

Editor's improvement on Hall'^ microscope for opaque ob- 
jects, 37 5 remarks on the Syrian asclepias, 104 ; suggestion 
on preserving objects of natural history, &c. m a soliitioa 
of muriate of soda, 417 

Einsle on preparing ivoiy paper for artists, 394 

Elliott's grinders' life-pilsservative, 397 

Encaustic painting, Greenland on,. 129 

Engines, ste^, F^rkips's inqprovements in, 3gl ' 

English ^num, Cowley and Stftbes on plre{mring„ 166 , 

Etching copper-plates, Turrell. on, 55 .. , . 

Fig-trees, Monk on ringing, ^c. 275 

Filter-linen, for blue verditer making, 354 

Flanagan's house-management- in forcing peaph^s and nec- 
tarines, 100 

Flat surfaces of metal, ^lieiy on. producing an^ Editor's 
reply, 204 ^ ' ; ' - 

Flax, hemp, and indigo, substitutes for, from the hollyhock, 357 

Forcing peaches and nectarifi^s. Flanagan on,jL00 

French scythes, on, 69 5 wire-fadils for leather, Editor on them, 
113; weights and measures!, on reducing them to corre- 
spondent English, 418 

Frost on the discovery of the preparation of the eau m4dir 
««a/e, 357 ' ' ' • 

Fruite, accidental intermixture of character in, . Turner, 
Kmght, and Sabine, on, 314 ^ ii 

Fuel in steam-engines. Hall on saving, 364 

Gardening, Flanagan ob ti^fe houS6-manjigement of peaches 
and nectarines, in forcing, 10O5 Haynes on various soils 
and composts, 331 5 on preserving the cuttmgs of trees and 
shrubs in sand through the winter, 333 5 Knight on the 
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culture of the pine-apj^le, 14; MQOck on riogiiig fig-tmp, 
275 } Speechly on using oak-leaves in plac^ pf tannerf' 
bark in niot-houses^ &c. 387 ; his compost mould Sqi pine- 
apple plants, 394 ; Sweet on destroying q^t^rpHlitr^^ Sr^ 
135 9 Turner, Knight, and Sabine, oi^ the aqqf^^inliif* 
mixture of character in fruits, 314 

Grenial compost, Hayneson, 337 

Gilding in size, oil, &c. 206, 244 > size, to nsg)s#, $247' • ' - 

Glass beads^ on making at Venice, 296 

Glaze for earthenware, Meigh*s wholesome one, j^ ■ 

Goodwin's improved bridle-bits, 308 

Gravers, improved, 356 

Greenland on encaustic painting, 129 

Grinders' life-preservative (Elliott's), 397 

Guages, on correct ones for wire, 279 

Gun-locks, &c., Baker on regulating the springs of, 297 

ball on saving fuel in steam-engines, 364 

Hall's self-acting apparatus, fqr, supplying st^qi-ffiigine 
boilers with water, 364 • •' ' 

H^'s improved microscope for opaque objects^ 37' 

Biire on alkanet as a test, 160 

Harrison's dividing engine, Barton ^n, 81 

Haynes on soils, composts, &c. 331 

Hav-stacks^ Blddle*s instrument for )>pring, ^ B^^tyent 
their heating, 373 

Health, on preserving, 45» 83 

Hemp, fl^, and indigo, substitutes for, firopi.^hp)lyhod(, 

357 
Hessian hydraulic machine, Crell's irpproy^^nt on it^ 99 

Holditch*s improved life-be^QOp, 302 

Hollyhock, substitutes for hemp^ fi&z, and indigo,f|roi|| il^ 857 

Hoppe on making glass beads at Venice, 296 

Horuculture^ see G^de^ing. .., ..^^ 

Hot-houses^,'' Speechly on using dak-leaves fof, inslfwid of 

tanners' bark, 387 
House management, Flan^gan's^ in forpmg poacheii an4 AOC- 

tarines, 100 
Hydraulic m^hine (West^jirth's)^ 24 i Hessian^ Qreff^ im- 

improved, 90 ; apparatus^ lliom's self-aptii;i^ fora^pfilying 

water to mills, &c. 268, 290 > r. 

Hydrometer, French, for ascertaining the density of liquivf, l 
Improved razors and razor-strops, Thompson 00^ 42 
Indigo, flax and hemp, substituteysi for, from the hollyhocki»557 
Inlaid or veneered woods, to imitate, varnish, aoA pplilih> 342 
Inlaying, veneermg, &c. woods fpr» 3^ 
Iris metal ornaments. Barton's, 81 
Ivory paper foir Artist^, Bij^ on pjireparing, 394 
Knight on the culture of the pin^-fipple, 14p 
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Ipug^^ fff^ jt^e ^qowl^Dtal inl^rpiUturQ pf character hfrmiH, 

318 
KnHtW WWTpli^, pp, 189 

Lamp static, Parker's portable one, 306 *. > 

Leathiwr, ^^tm.f^ tfie Frpncfc wupctr^ fory jii? 
Leav^, oak, Speechly on using, in hot-)M>u^^/&e»..887 .:; 
Leghorn plat, Wells's substitute fi^r, 183 j Pwy «ft, :1!87 ;( . 
Lever-sluice, ^pm'^]i(Blf*acjting, 260 
Life-beacon, I)oIditph*p improy^di 302 
Life-preservative, for 4^*gripder8 (EUi9tl'«)» 897 . ; 
Liqpprs, d^mty pf, to ascertain, i 
List, monthly, of pi^tepta, 70, l4Sx 216, 287, 858, 431 . ; 
Lfiptan pp pngraving ip jn^zf^^t^ pp st^} platen, 285 
Lute, chemical^ Wijlis's, 137 * 

M'Culloch on preventing mouldipess by tbfi y^P of ptf* 

fumes, 76 f. . . 

Machine, hydraulic (Ww^gaj^th's), 24 

W am^toipotpT (Pppys'p), 31»i 

Malachite, to prepare for painting with, and the manuf^ ptpre 

of blue verditer; 3S1» 370 
Marshall's improved blocks for ca]ij^p-priptpr«, 31 1 
Medals find statpes ia brpozp, e^ppp, p^, &p>, Qn, 821; 421 
Meigh^s whole^mp gl^ze fpr ^arA^piBi^t SOU W^ ^ '^^"^ 

proved ware, 203 
Metal buttons, &c, on ^ilverjpgj 410 :. 
Metallic alloys, on, 190 

Mezzotipta> Luptpp on engrnv^ig iUr W^n ^eel plat^, 285 
Microscope, soUu*, imprpv^pa^ptf po, 36 

Microscope, JSditq^ Pi^ ib?, 3^ 184 
IVIi^oscope, H»U>. ipi|[^pyed,:iE9iF QfM^qu^ obj^m^ 37 
Microscopic configurations of muriate of sp^^ StdiUir on 
forming, 134; ';.';;_ i -yr ; ;/ 

Mill for grinding blue verditer, ^4^ - . /. ^i: . : \ . . , / r 

lyfiiujtip'f impw>¥^ wwop>W»^^vy* asp ./. . ■■''' 

Mixtures or alloys of metals^ pnin^ipg, 190 .. 

Mopok on ijngpig figr^ree^, 275 -j , :( ; / . 

Mf^yilist.p£f#itepM^2a,l^tik21&2B7,35&4a^ ,, 
|aoiil4Jpp8a» -M'Qul}pcl|. OP ij^pv^ntipg^ fey.thfi junppf per- 

Muriate of soda, Cooke on preserviiQ^ ^iMfipipp) priepara- 
^onft in ^ splpMpapfi 410 : : ^ 

M\mt^ofmi^ Gdito? op, f^mms ttpcw)«wpic cpi»figura- 

tionsof, 134 
Nails, wireeikFyppi^fpiLli9»|ber^ Sdilor'op, 11& : . ij,.; 
Nectarines and peaches, Flap^gpn on g^cipg>. 10f> 
Neeclle-pcaptii^ aiHl diy-gvipdiilg^ AtvAbMs w prev/^ndog^ 

the illHeffpclB «i; 2^ . 
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Nitrotu acid, pure, Turrell on the necessity of employiof in 

etching copper-plates, 55 
Nitrous acid^ on enabling artists to* make and rectify their 

own, 300 
Oak-leaves, Speiechly on using, in hot-houses^ &c. S87 

Oil gilding, 206, 244 

Oil gold-size, to make, 250 

Opium, Cowley and Staines on preparing, 166 

Ormstead on using the blue iris as a test, 165 

Painting in encaustic, Greenland on, 129 

Palmer on the advantages of TickelFs Roman cement, HI 

Paper, ivory, for artists, Einsle on preparing, 394 

Paris points, or French wire-nails for leather, Editor on, US 

Parker's patent portable static lamp, 306 

Parry on Leghorn plat, 187 

Paste-flour, M'Culloch*s improved, 78 

Patents, monthly list of, 70, 143, 216, 287> 358. 431 

Payen on the action of animal charcoaJ, in refining sugar, fro. 

357 
Peaches and nectarines, Flanagan on- forcing, 100 
Pepys's magnetometer, 313 

Perfumes, M'Culloch on using, to prevent mouldiness, 76 
Perkins & Co., on engraving In mezzotinta on steel blocks, 

287 ' 
Perkins's improvements in ist^sm-engines, 361 

Pine-apple, Knight on the culture of the, 140 

Plaster casts, sculptures in W€>od, &c.,- to bronze, 3^ 

Plat-straw, Wells on a material for making, )83 

Polishing and varnishing inlaid or veneered woodd, on, 342 

Poppy, Cowley & Staines on cultivating and preparing opium, 

from the, kIB6 

Portable static lamp, Parker's patent one, 306 

Preserving health, on, 45, 83 7 ; . '. 

Preserving turnips, &c. in winter, 'Cowley and Staines pti,-250 

Preserving anatomical preparatioiis in brine, Cooke on, 410 

Pressure engine (Westgarth's), 24 

Prismatic colours. Barton on ornamenting steel, &e. with, 81 

Query, on producing flat surfaces^ of metal; aad^Editor'&reply, 

5K)4; on preventing the ravaged of the book- worm, 212; 

and answer thereto, 275 , on improving the cobteyanoe of 

sound in theatres, 215 - 

Queries, on soda, white-lead, and Brunswick gre^n, 681 
Cherry's, On the Syrian asclepias, 1043^ oil aba burnidied 
gilding and silvering, 205 '/ - ' . 

Razors and razor-strops, Thompson's- impro^^^/ 42 
Refining copper, Vivian on, 154 - 
Roman cement, Tickell's, Palmer on the' advant£igei^<if, ill 
Rubbish soil, Haynes on, for succulent plaitts, 3S9' J*^ 
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Sabine on the ; accidental intennixture of character in fruiti^ 

319 
Sand, me of, in composts, Haynes on the, SS3 ' 
Sands,*Holditch*s improved life-beacon for, 302 
Sculptures in wood, plaster-casts, &c« to bronze, 320 
Scythes French, on, 69 
Self-acting apparatus, Thorn's, for regularly supplying water 

to mills, &c. 268, 290 
Sheet-iron, Editor on soldering, with cast-iron, HO 
Sheffield's copper furnace, 154 

Silvering in size, oil, &c. 206, 244; of metal buttons, &c. 410 
Size and oil gilding, 206, 244 
Size for gilding, to make, 247 
Sluice, lever, Thom*s self-acting, 269 
Smeaton, on Westgarth's hydraulic machine, 24 
Smelting copper, Vivian on, 145 

Smithson on discovering acids in mineral substances, 3g2 
Smithson's clay-plates, for the blow-pipe apparatus, 385 
Smoke of iron-foundries, on consuming, 41 
Smoky chimneys, Turrell's remedy for^ 107 
Society for mutual instruction of young men of scientific pro- 
fessions, on forming one, 214 
Soil for succulent plants, Haynes on, 339 
Soils, composts, &c. Hsynes on, 331 
Solar microscope, improvements on, 36 
Soldering sheet-iron with cast-iron. Editor on, no 
Sound, query on improving the conveyance of, in theatres, 215 
Speechly on using oak-leaves in hot-houses, &c. 387 
Speechly on compost mould for pine-apple plants, 394 
Springs of gun-locks, &c. Baker on regulating, 297 
Static lamp, Parker's portable one, 306 
Statical hydraulic engine (Westgarth*s), 24 
Statues and medals in bronze, caniv>n, bells, &c. on^ 321,421 
Steam-engines, Perkins's improvements in, 361 
Steam-engine boilers. Hall's self-acting apparatus for supply- 
ing them with water, 364 
Steel-plates improved, for mezzotinta and other engravings, 

356 
Straw-plat, Wells on a new. material for makingj 183; on 

knitting, 189 
Strops for razors, Thompson's improved, 42 
Succulent plants, Haynes on a soil for, 339 
Sugar, culture and manufacture of, in British India, 217 ; in 

the West Indies, 232 
Sugar refining, &c. Pay en on the action of animal charcoal in, 

357 
Sugar trade of the United States, 241 
Surgeon's bistoury, Millikin*s improved one, 386 
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Sweet en destroying eaterpillars on ihiife«treei^ 1S5 

Syrian asclepias. Cherry's queries on, 104 

Tanners' bark, Speechly's substitute of Mk-IeaTes fbr^ !n hot" 
houses, 387 

Test of aUcanet, Hare on using for adds and alkaliea^ 160; of 
blue iris, Ormstead on using, 165 

Theatresi query on improTing die conveyance of sound in, 215 

Thenard's cobalt blue, to make, 340 

Thorn's self-acting apparatus for regulating the supply of 
water to mills, 2689 290 

Thompson on the necessity of employing better writing-ink 
and paper, 310 

Tickell*s Roman cement. Palmer on the adTantages of, 1 11 

Turner, Knight, and Sabine, on the intermixture of character 
in fruits, 314 

Turnips^ &c., Cowley and Staines on preserving, in winter, 250 

TurreUy on emplojrmg pure nitrous add in etching copper- 
plates, 55 

Turrell on ventilating workshops, and curing smoky chimneys, 

107 
Varnishing aind polishing inlaid or veneered woods, S42 
Veneering, inlaying, &c» woods, for, 342 
Venetian glass-be^, on making, 296 
Ventilation, on 45, 83 
Ventilating work-shopg, Turrell, on, 107 
Verditer, blue, to make, 351, 370 
Vivian on smelting copper at Hafod, near Swansea, 145 
Warltire's achromatic object-glasses, for a sol§r microscope, 37 
Water-proof woollen cloth, 39 

Water, CreH's improved Hessian machine Ibr raising, 99 
Weights and measures, French, oh reducing to correqpondent 

English, 418 
Wells, on a nev^ material for straw-plat, 183 
Welter's chemical apparatus, 121, 164 
Westgarth*s hydrauHc machine, 24 
Willis's improvements in earthenware, chemical qiparatus, 

and chemical lute, 137 
Wire-guages, on correct ones, 279 
Wood sculptures in, plaster-casts, &c» to bron^cie, 320 
Woods for veneering, inlaying, &c. on imitating^ varnishing, 

and polishing them, 342 
Woollen cloth, water-proof, 39 
Workshops, TurreU on ventilating, 107 
WoulflTs apparatus, 118 
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